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Abstrac
• Objectives
To determine the quality of knowledge about the genetic transmission of sickle cell 
disease (SCD) among parents of affected children, to describe their reproductive 
behaviour and to ascertain their attitudes towards screening.

• Design
Cross sectional study in July - August 1990.

• Setting
The haematology unit of the paediatric department of Sabah Hospital in Kuwait.

• Subjects
52 families, responded as couples (51.4%), mothers (37.2%) and fathers (11.4%), 
aged 24 - 55 years. Consanguinity (first cousin) among them was 61.6% (30.8%)

• Results:

- Knowledge about the disease genetic transmission
50% of parents scored "good" knowledge, 27% scored fair, and 23% low 
knowledge. 90% knew it is inherited, 59% knew it is transmitted from both parents, 
70% were aware of the presence of a carrier in their children, only 42% knew that the 
risk persists in each pregnancy, 92% thought there is an increased risk of cousins' 
marriages. Mass media was a source of information in only 27% , and 23% knew 
about a relative affected before they have had planned for the affected child.

- Reproductive behaviour
Mean number of pregnancies before diagnosis of the first affected child was 3.7 (SD 
2.5), and after diagnosis 2 (SD 1.8). Parents' decision was influenced by the family 
size rather than by their socio-economic conditions or by their knowledge about the 
disease. Mean number of children among those who intend to have more children in 
spite of SCD diagnosis was 3.7 (SD 1.6), and among those who did not intend to 
have more 5.6 (SD 2). Only 9.6% stopped further pregnancies because of diagnosis 
of an affected child. The 40% who used contraceptive measures wanted to space 
pregnancies and not to limit the family size.

- Attitudes
The best age for information transfer (by 72%) about the genetic transmission was 15 
years. All the 70% who were aware of the presence of a carrier among their children 
would advise their children to disclose about it to their partners in the future. 96% 
wanted to screen before marriage. Divorce rate because of the disease 5.7% compared 
to 1.7% among Kuwaiti population. Almost all 96% voted for neonatal screening. 
73% would choose prenatal diagnosis if it were available in Kuwait, but only 31% 
would terminate an affected foetus.

• Conclusion
Although some parents of SCD patients in Kuwait were rather knowledgeable about the 
genetic transmission, parents still need to be well informed about it, especially on the 
issues like the risk concept, the meaning of the recessive inheritance and the carrier 
mating. Their reproductive behaviour could have been modified had they been well 
counselled, and social conflicts especially in the presence of consanguinity could have 
been avoided. Their high desire for screening would be supported by establishing 
genetic programmes in Kuwait, making use of the new technology in choosing 
preventive measures against the disease.



f f

Dedicated to all those suffering from sickle cell anaemia



This dissertation and the MSc course would not have been completed without the assistance 

and support of many people in Kuwait and in London, among whom I would like to thank 

the following:

• Professor M. Khoujalli, formerly Chairman of the Department of Community 

Medicine, Faculty of Medicine, Kuwait University, and Dr A. A1 Rifa'ie, Secretary 

General of the Kuwait Institute for Medical Specialities, who granted me a study 

leave for the MSc course.

• Dr Nasra Shah at the department of Community Medicine, Faculty of Medicine, 

Kuwait University, for her valuable contribution, the references she sent to me from 

Kuwait and her encouragement.

• My colleagues in the Haematology Unit, Paediatric Department, Sabah Hospital, 

who kindly facilitated my field work in the unit, especially Dr S. Dahabra, Dr M. A1 

Hamouri, Dr A. A1 Rashied and Dr Qusai A1 Saleh.

• Professor Allie Moose, Chairman of the Paediatric Department, Faculty of Medicine, 

Kuwait University, for contributing to the Islamic medical ethics.

• I am indebted to Mrs Joanna Bush, who is the Course Administrator, and supported 

me sincerely and honestly throughout all stages of the project, was concerned about 

me during and after the Gulf War. Without her assistance the dissertation would not 

have been completed in time.

11



• I am grateful to Professor Ebrahim, whose support and advice ever since I joined the 

MSc course has always been thoughtful. I am also grateful to him for his concern 

during the Gulf War and its consequences. His help will always be remembered.

• I thank Mr Shane O’Brien, the Registrar at the Institute of Child Health for 

considering my unusual circumstances which resulted from the Gulf Crisis, for 

communicating with the University of London to make arrangements for completing 

my dissertation, and for offering a grant to support my study.

• Thanks to the University of London, especially Dr Eric Thompson, for the grant 

which was offered to support the final part of my MSc.

• My thanks go to Professor Andrew Tomkins for his support when I was unable to 

return after the war, and for giving me the chance to come back and complete the 

dissertation.

• I thank my tutor. Dr Anthony Costello, for his advice on writing the dissertation, my 

ex-tutors, Patricia Harman and Dr Ricky Richardson who were so helpful during the 

MSc course. Thanks to Keith Sullivan the lecturer in Medical Statistics at CICH, and 

my brother - in - law. Professor Christopher Bliss at Nuffield College - Oxford, for 

reading and commenting on the results.

• I am grateful to Dr Bernadette Modell, Department of Obstetrics and Gynaecology of 

University College Hospital, and Elizabeth Anionwu, of the Genetic Department at the 

Institute of Child Health, for giving me their time, for their interest in reading and 

commenting on my dissertation, and for the valuable references and constructive 

criticism.

I ll



• My father Dr. Adel S. El Hait for his sponsorship and concern about me during all 

stages of the project, and contribution to the references on Islamic Medical Ethics.

• My brother Azzam for his encouragement and for sponsoring photocopying of my 

material. I thank also his daughter, my niece Reem, who was my companion on the 

field work and took the pictures of the study.

• All the parents and patients with Sickle Cell Disease in Kuwait, especially those who 

contributed to the study and without whom this study would not exist.

IV



Table of Content!
Page

Abstract i

Acknowledgements i i

1 Introduction 1

1.1. Definition 1

1.2. Initiation of the idea 1

2 Literature review 3

2.1. The abnormal molecule 3

2.2. The genetic inheritance ^

2.3. Geographical distribution 5

2.4. Sickle cell disease in Kuwait 6

2.5. SCD in Saudi Arabia 7

2.6. Other parts in the Middle East e.g.Jordan 8

2.7. SCD in the UK 8

2.8. Neonatal screening 9

2.9. Prenatal diagnosis 11

2.10. Knowledge, attitude, coping and counselling in genetically

determined diseases 12

3.Hypothesis 1 6

4. Objectives 18

5. Methods 19

5.1. Type of study 19

5.2. Setting 19

5.3. Time of study 20

5.4. Definition of cases 20

5.5. Sample size and selection of cases 20



5.5.1. Patients' records 20

5.5.2. Number of recorded SCD patients 21

5.5.3. Accessible parents 21

5.5.4. Organisation of patients and their parents 21

5.5.5. The goal of sample size 22

5.5.6. Reduced sample size 22

5.5.7. Recruited patients 22

5.6. Technique of the study 22

5.7. The questionnaire 23

5.8. Pilot study 24

5.9. Final study 24

5.10. Limitations of the study 25

5.11. Response rate 26

5.12. Data analysis 27

6. Results 28

6.1. Studied families and their index children 28

6.2. Parents knowledge about SCD genetic transmission 34

6.2.1. Perception of the disease 34

6.2.2. SCD aetiology 35

6.2.3. Understanding the recessive transmission of the disease 35

6.2.4. Knowledge about the carrier state 36

6.2.5. The risk concept 37

6.2.6. Either sex affected by SCD 38

6.2.7. Risks of cousins' marriages 38

6.2.8. Screening before marriage 38

6.2.9. Information transfer about SCD inheritance 39

6.2.10. Knowledge score distribution 41

6.3. Parents' behaviour after diagnosis of SCD child 43

6.3.1. Children produced by studied families and their blood tests 45

V I



6.3.2. Behaviour towards delaying further pregnancies after diagnosis of the 

affected child 46

6.3.3. Pregnancies occurring in the studied families, before and after

diagnosis of the first affected child 50

6.3.4. Birth rank of the first diagnosed child: its influence on family's attitude 50

6.3.5. Reproductive behaviour of those who do not intend and those who do 

intend to have more children, at the time of conducting the interview 51

6.3.6. Comparison of knowledge score between those who stopped further 

pregnancies after diagnosis, and those who intend to have more children 53

6.3.7. Comparison between characteristics of families who do intend, and who do

not intend to have more children 54

6.3.8. Impact of the presence of affected children on marriages 55

6.4. Attitudes of studied parents 57

6.4.1. Attitudes towards information transfer about the genetic transmission of 

SCD to offsprings 57

6.4.2. Attitudes towards disclosure about the disease between parents 58

6.4.3. Attitudes towards neonatal screening 58

6.4.4. Attitudes towards prenatal diagnosis 59

6.4.5. Attitudes towards termination of pregnancy, if the prenatal diagnosis test

were positive 61

6.4.6. Characteristics of families who "accepted" termination of pregnancy and 

those who "did not accept" it or were uncertain 63

7. Discussions 65

7.1. General discussions 65

7.2. Impact of SCD on patient 66

7.2.a Length of time before diagnosis 66

7.2.b Admission to hospital 66

7.2.C Death rate 67

7.3. Knowledge 67

Vll



7.3.1. Understanding the aetiology 67

7.3.2.Understanding the carrier state 68

7.3.3.The risk concept 68

7.3.4.Infonning the carrier child about it, and when to do so 69

7.3.5.Sources of information 69

7.3.6.KnowIedge influenced by 71

7.3.6.a Interviewees being mothers alone 71

7.3.6.b Income 72

7.3.6.C Age group 73

7.4. Reproductive behaviour of studied families 73

7.4.0. Families behaviour was mainly influenced by 74

7.4.1. Knowledge 74

7.4.2 Mothers' education 75

7.4.3. Faith and hope 75

7.4.4. Family size 75

7.4.5. Population policies in Kuwait 76

7.4.6. Birth rank 77

7.5. Consanguinity, screening before marriage and social impact of the disease 78

7.6. Attitude to neonatal screening 80

7.7. Attitude to prenatal diagnosis and termination 81

7.8. Ethical views 86

7.8.1. Termination of a homozygous SS foetus 86

7.8.2. Permission for inducing abortion in Kuwait medical law 87

7.8.3. The rights of the foetus and abortion in Islamic religion 87

8. Conclusion 90

9. Recommendations 92

10. References 95

Appendix I 109

1. The Questionnaire 109

Vlll



Appendix 2 110

1. Kuwait the country 110

2. The map of Middle East and Kuwait 114a

Appendix 3 115

1. Arabic translation of the Brent sickle cell leaflet. 115

Appendex 4 116

List of figures 116

List of tables 117

Abbreviations 118

IX



1 Introduction

1.1. Definition

Sickle cell haemoglobinopathies result from a genetically determined, chemical 

alteration in the polypeptide chains of the globin portion of the molecule, by the 

substitution of a single amino acid at a particular point in the beta (p) chain, 

causing synthesis of a pathological form of haemoglobin.

Sickle cell disease (SCD) is an autosomal recessive inherited disease of serious 

p roportions characterised  by a chronic haem oly tic  anaem ia, g radual 

deterioration of tissue and organ function and shortened life expectancy. 1 - ^ - 2

The term sickle cell anaemia (SCA) is now loosely used and non specific, so the 

genotype description of SS disease is preferred.*-^

1.2. Initiation of the idea

1 acquired my interest in sickle cell anaem ia during my residency in the 

Haematology Unit at the paediatric department of Sabah Hospital in Kuwait. In 

the late 1970s. 1 was involved in the following:

• A 10 years old girl who was mentally and physically handicapped, because 

of vaso-occlusive crises repeatedly inflicting her central nervous system.

• A 12 years old boy, who was extremely depressed, could not cope with his 

school failures, repeated painful crises, and frequent admissions to hospital. 

He wanted to put an end to his life.



Those two patients convinced me at the time that health services offered to 

Sickle cell disease (SCD) patients could be extended far beyond mere treatment 

of painful sickle cell crises.

Ability to detect genetic diseases and screening programmes taking place in 

other parts of the world initiated the idea for this project

This project was prepared and the data collected in 1990. Submission of the 

dissertation was deferred because of the Gulf Crisis and its consequences. The 

interruption of data collection by all the events of the Gulf War, reduced the 

original sample size to about the half. Although aware of the disadvantages of 

small numbers in making solid conclusions on the results, it was decided to 

analyse them in the same depth as previously planned. It is hoped that it will be 

there, and that it will be a useful stimulus for Kuwaitis to start their own genetic 

programmes, especially on sickle cell disease.



2 Literature Review

2.1. The abnormal molecule

In Sickle cell disease (SCD) the basic abnormality resides in the globin portion 

of the Haemoglobin (Hb) molecule. Hb is a conjugate of a pigm ent heme, and 

a protein, globin. The heme com ponent consists o f a protoporphyrin  in 

com bination with iron in the ferrous state. The globin com ponent consists of 

two pairs of polypeptide chains, with a total of 574 am ino acids per Hb 

molecule.^ ® The globin portion of normal adult Hb (HbA) consists o f a pair of 

alpha ( a )  chains, and a pair of beta (p) chains. In some individuals an 

abnormal Hb results from a genetically determined amino acid substitution in 

one o f the polypeptide chains. Hb S (tt 2  p 2 ®) results from  the insertion of 

valine at position p  ̂ instead of the glutamic acid that occurs in HbA.^ ® W ith 

deoxygenation the valine substitution perm its abnorm al polym erisation or 

stacking of HbS molecules, converting HbS from the sol to gel state, resulting 

in d istortion  and shortening of the life span o f the RBC. H ence the 

phenomenon of sickled cells.

R epeated sickling produces a pattern o f vascular injury in the form  o f 

intravascular cellular aggregation together with thrombosis. Although episodic, 

sickling can reduce the circulation and even obstruct blood vessels to im pair 

organ and tissue function.^ Such injuries may appear to have an errotic 

distribution with transient or permanent effects. Anaemic crises, painful crises, 

hand-foot syndrome, and the life threatening acute splenic sequestration crises 

are main clinical manifestations of the disease.



2.2,The Genetic Inheritance

• The total structure of each type of polypeptide chain (a,P,y, Ô) is determined by a 

pair of autosomal allelomorphic genes.^ Many genes, particularly those coding for 

structural proteins rather than enzymes are known to be arranged in gene clusters, 

as the arrangement of the P - globin - like genes on chromosome 11, and the a  - 

globin - like genes on chromosome 16.̂

• Homozygous sickle cell disease (Hb SS) results from the inheritance of the sickle 

cell gene from both parents.^^ The heterozygous state (sickle cell trait) results from 

the inheritance of the sickle cell gene from one parent. Thus when one parent is 

heterozygous for the sickle cell gene and the other parent is normal, the offspring 

would have an equal chance of having either the sickle cell trait (AS) or a normal 

(A A), genotype. i-A If both parents have the sickle cell trait, there is a 1 in 2 chance 

of offspring having the sickle cell trait, and a lin 4 chance of the offspring being 

normal (AA) or having SS d i s e a s e . T h i s  1 in 4 chance of an offspring with SS 

disease remains for each pregnancy regardless of the result of previous 

pregnancies.^"^

• In applying Mendelian terminology to the sickle Hb genotypes, the disease is 

recessive in the sense that its characteristics are not manifest in heterozygotes

(a benign condition), the sickle cell gene is dominant in the sense that it shows a 

degree of abnormality intermediate between that of the homozygote and normal.^

• Other Haemogolbins in sickle cell disease:

- Hb C: results from an amino acid substitution at the same site in the P chain as 

HbS, with the resultant insertion of lysine instead of glutamic acid (p^ siu ̂  lysy-B

- Hb D Punjab: glutamine replaces glutamic acid at position p̂ î (piii giu gin)i-B

- Hb O Arab: lysine replaces glutamic acid at position P̂ î (piii giu iys)i-B

- Hb E: results from the substitution of lysine for glutamic acid at position

p26 (p26 giu i-> lysy -B



The above abnormal haemogoblins, when inherited along with the gene for the 

HbS, result in clinically significant sickle cell disease.^ ®

People with sickle cell trait Hb (AS) are not anaemic, have no physical 

abnormalities, are usually asymptomatic and have a normal life span.^ c The 

proportion of HbS in these people varies between 20 and 45%, the remainder 

being normal HbA.^  ̂ However, sickle cell trait manifests many of the 

pathological features of sickle cell disease under unusual physiological 

conditions.^ An example is the policy in the US Air Force excluding 

personnel with sickle cell trait from flight duty.^ c

Studies from Saudi Arabia reported HbS Heterozygotes with severe clinical 

manifestations, their conditions were associated with other genetic abnormalities 

like a-thalassaemia, p-thalassaemia and G6PD deficiency, and with iron 

deficiency anaemia^.

2.3. Geographical Distribution:

• It is a common misconception that HbS is limited to the negro race, 

whereas it is widely distributed among non-negro peoples throughout an area 

which includes: Southern Italy, Sicily, Northern Greece, Southern Turkey, 

Palestine, the Eastern Province of Saudi Arabia (Al-Qatif and A1 Hasa 

Oases), and India, as well as Equatorial Africa and the Americas.

• It has been postulated that the abnormal gene arose in the Arabian peninsula 

(Lehman 1954) and reached Africa through a land bridge which was used to 

connect these two continents in the distant past* The single Mutation 

Theory.

• Recently, the Multiple Mutation Theory has received support from studies 

of DNA polymorphisms. Geographical studies of linkage pattern have linked



the West African origin of Americans' gene, and have linked the gene of 

Gabon with that of the Ivory Coast, Kenya, Saudi Arabia and India.

• In a geographical survey of ps - Globin Gene Haplotypes (1986),^ 

chromosomes of individuals from Nigeria and from the south west of the 

Arabian Peninsula had the haplotypes previously found in West African, 

Jamaican and USA blacks, whereas those from the Eastern Oases of Saudi 

Arabia and from the west and east coast of India showed a different haplotype 

not found in Africa.^ This data was taken as evidence for an independent Asian 

origin of the sickle cell mutation.^

2.4. Sickle cell disease in Kuwait

• Reports about SCD in Kuwait have been very few. Ali (1970) reported the 

presence of a milder variant of the disease in Arabs in Kuwait and noted 

unusually high F Hb in two families. Later, similar reports about the mild 

SCD came from Saudi Arabia (Perrine 1972)“ and from Kuwait. -̂^^

• Although the African SCD is more severe compared to the disease in Kuwait, 

both are similar in the definite relationship between the occurrence of painful 

crises and meteorological c h a ng es . T he  rise in incidence of crises occurred 

during the extremes of weather in both the hottest and the coldest seasons.^^

• Though a proper survey of the incidence of the HbS gene in the Arab 

population in Kuwait has not yet been undertaken, Ali showed that the number 

of cases of HbS encountered during routine investigations in the haematology 

section in 1967 and 1968 were 48/2680 and 51/2481, i.e. 1.8% and 2% 

respectively.

• As the incidence of SCD has been related to the degree of endemicity of 

malaria in Africa^® and in Saudi Arabia,^ Kuwait has not been a malaria 

endemic country.



"Despite William Shakespeare’s axiomatic statement (What’s past is prologue), 

history cannot be considered a predictive s c i e n c e " . I t  remains necessary to 

determine the public health implications of the high prevalence of SCD there.

2.5. SCD in Saudi Arabia

• Lehmann showed in 1963 that the presence of sickle gene in the Eastern 

Province (AL-Qatif and AL-Hasa Oases) was 25.1% amongst Shi’i, while it 

was 10.2% amongst Sunni of the same province. Other provinces (west and 

central) had a frequency of 1% .̂ The distribution of HbS gene was related at 

least in part, to the recent malarial history of the population.^

• Based on the observations in the Eastern province only, it has been stated that 

the average clinical course of the disease in Saudi Arabia is much more benign 

when compared with that in USA or Caribbean Island, with rare death in early 

childhood, with delayed splenic atrophy and less susceptibility to infection.

• Recently it has been shown that sickle cell anaemia (SCA) in Western and 

south-western population of Saudi Arabia, is as severe as is described in 

American blacks, with recommendation of penicillin prophylaxis to SCA 

children in those regions of the country.^®

• Two variables are well documented modifiers of the sickle cell phenotype, the 

level of HbF productions^ and a  thalassaemia.s»'S9 Both are particularly relevant 

to Saudi Arabia.̂ 'S8;zo Pembrey postulated in 1978 that the unusually elevated 

levels of Hb F in the Oases of eastern Saudi Arabia are from a genetically 

determined absolute increase in HbF production related in some way to the SS 

genotype.^s

• Recently it has been shown that Faetal haemoglobin levels in SCD and normal 

individuals are partially controlled by an x-linked gene located at XP22.2.22 F-ceU



levels were significantly higher in non anaemic females than males, and F-cell 

production as determined by F reticulocytes levels was higher in SS females 

than in SS males.22

• Although studies from Saudi Arabia described the distribution of HbS gene,^ 

the HbF and the benign disease,^̂ »̂  ̂ the prevalence of haemoglobinopathies,^ 

the interaction of other genetic disorders and the clinical course of the 

disease,2o^3 there is hardly any study which described or discussed the genetic 

counselling implications, families knowledge and their perception of the 

disease, or their attitudes to screening.

2.6. O ther parts in the Middle East: e.g. Jordan

A family case report of sickle cell - thalassaemia,^^ and the fact that this study 

includes 7(13.5%) Palestinian - Jordanian families, show that SCD does exist 

there.

2.7. SCD in the UK

• There are more than 5000 individuals with SCD in the UK, making it the 

commonest genetic disorder in many inner city areas of the country. 25 it is 

carried by 10% of Afro-Caribbean people in the UK, most of whom had 

emigrated from the West Indies.^

• In a survey in England and Wales, 1367 cases of SCD were identified; 862 

were in London.^6 The Brent sickle cell register which started in 1979 

contained 184 patients until 1984.^^ "The incidence of SCD in Britain is 

increasing because of the babies bom every year to parents of Afro-Caribbean 

o r i g i n " . I n  another review of Brent register (1989) it was found that while 

30% were a result of new diagnosis, the majority of additions had resulted from



demographic changes, with the highest number being temporary visits from 

Africa/^

• The prevalence per 1000 births in Brent in 1984 was 1.6 for SS and 0.3 for 

S/p+thal,26 while in Jamaica it was 3.1 for SS and 0.34 for S/p+thal.^^ The 

carrier rate (AS) in 1984 was 2.8% of all births at Brent, while it was 10% in 

Jamaica.26 It was also estimated that between 50 and 100 babies with SCD may 

be born in London alone every year.^^ In Brent nearly 40% of all acute 

admissions to haematology beds are for acute sickle cell disease 

manifestations.^^

• In Birmingham, all new bom babies are tested by haemogoblin electrophoresis 

at the same time as they are screened for hypothyroid and phenylketonuria.^^ 

Parents of affected babies are given appropriate advice. Their children are 

followed up in a paediatric haemoglobinopathy clinic.^

• A 10 year clinical study in Birmingham, where the majority of black 

population is of West Indian origin,^» suggested that the environmental 

differences between temperate industrial Birmingham and tropical rural Jamaica 

had influenced the clinical manifestations, in terms of less sever infections and 

more pulmonary and anaemic crisis Birmingham's annual mortality rate was 

1.3% for SS and occurred in children under 3 years, while 87% of SS Jamaican 

study survived the first two years of life.^» The influence of environment on 

differences in the frequency and presentations of SCD between tropical Africans 

and their counterparts in Europe was also noted elsewhere.^^

2.8. Neonatal screening

• Neonatal screening programmes are now an established and effective method 

for the diagnosis of SCD with automation of the various techniques.

Newborn screening for SCD and other haemoglobinopathies has been 

advocated for several years.^  ̂ Such programmes were initiated in the UK and



USA in the early 1980s.̂ -̂3® A higher incidence than might have been expected 

has been diagnosed in some centres,27.31.32 while others prospectively reported 

no deaths over a period of 8-20 months in infants with SCD diagnosed

neonatally.33

• Comparison of the outcome between infants who were followed prospectively 

since their diagnosis at birth, and those whose mothers were contacted 2-4 

years after the birth of a child with a positive newborn screening; it was shown 

that screening significantly reduced mortality, and increased parental awareness 

of complications, and thus improved the prognosis.^ In a retrospective study 

to assess care of children with SCD, half of infants diagnosed neonatally had 

not been followed up.̂ ® "Neonatal screening must be linked with follow up to 

ensure optimal management".^

• A study from Colorado reviewed the results of newborn screening performed 

on dried capillary blood spots.^  ̂ The results confirmed the value of newborn 

screening for haemoglobinopathies but suggested a more sensitive test.^  ̂ The 

initial screening failed to detect SCD in 4 infants among 5 2 8 7 1 1 . While 

delayed diagnosis occurred in infants somewhere else, at a mean age of 215 

days, for failure of directly contacting the parents of the positive newborn 

screening results.^^

• Though newborn screening has been recommended for all infants,^^ it is 

concluded in a cost-effectiveness study that screening black infants is very 

worthwhile, but screening populations in which the haemoglobin S gene is rare 

is unjustified.

• In a recent study, RNA was extracted from newborn screening dried blood 

specimens. The method successfully distinguished beta A and beta S 

transcripts in unaffected (AA), carrier (AS), and affected (SS) individuals,^^ it 

was also valuable in identifying a compound heterozygous patient with S/beta- 

thal.39

10



2.9. Prenatal Diagnosis

• Sickle cell trait had been identified by the study of blood obtained after 

abortion.^

• Prenatal diagnosis for SCD was first introduced in 1975/^ Foetal blood 

obtained by placental aspiration at 22nd week gestation^^, diagnosed the 

homozygous state of SCD in utero. However, a foetal loss of about 5% due to 

these invasive procedures'^  ̂provided the impetus for improved techniques using 

DNA analysis of amniotic fluid cells'̂ '̂'*'̂ ''*̂ ''*̂  by amniocentesis at 14-16 weeks 

gestation.'^'47 Chorionic villus sampling has permitted diagnosis in the first 

trimester of pregnancy usually at 6-8 weeks of gestation.' '̂'*^ Coloured DNA 

amplification was reported as a rapid method for prenatal diagnosis.'^*

• In 1990 it was demonstrated that nucleated cells are present in maternal blood 

during p r e g n a n c y . Molecular diagnosis of Hb Lepore - Boston in the foetus 

was accomplished using peripheral maternal blood as a source for foetal cells at 

8th to 10th week of g e s t a t i o n . This was a demonstration that prenatal 

diagnosis of a genetic disease may be feasible without invasive procedures.'*^

• "Such early diagnosis allows an informed decision on continuing the 

pregnancy or requesting selective abortion of an affected foetus".'*  ̂ On parents' 

request termination of pregnancy was performed.'*'̂ '̂ ® Although it was reported 

that the uptake of prenatal diagnosis is very much higher in families with one 

severely affected child,^^ many prospective parents choose to take the choice 

that their child may not be severely affected.^

• Identification of couples at risk of having an affected child is necessary for 

establishing an antenatal diagnostic programme.'*^ Such couples have their right 

in a well informed genetic counselling,^* which "helps to identify parents who 

hold strong and clear views on the necessity of prenatal diagnosis".^* The 

genetics programme of Cuba is an example for prevention of SCD.^2 Couples' 

decision on taking the choice of prenatal diagnosis'"* and therefore of
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termination of pregnancy is influenced by the quality or the lack of previous 

information, the experience with the condition, and the religious or moral 

principles/7'^^ However, avoiding stigmatization of an ethnic minority is 

necessary in any genetic programme.

• Recently (1993) using buccal cell analysis, it was shown that pre-implantation 

diagnosis at the 8-cell embryo stage could be carried out safely and reliably for a 

couple at risk of transmitting SCD to their children.^^

2.10. Knowledge, attitude, coping and counselling in genetically 

determined diseases

• SCD

In a Jamaican study, both female patients and the mothers of patients with SCD 

recognised that early diagnosis is important to the management of the disease. 

The majority preferred antenatal diagnosis (58% of patients and 76% of 

mothers) and these voted in favour of the first trimester procedure.^^ Faced 

with the diagnosis of a foetus with SS disease, 30% of patients and 46% of 

mothers stated they would request termination.'^^

In a Cuban programme for prevention of SCD (1983-89), 531 (65% of at risk) 

couples elected to have prenatal diagnosis, 98 affected foetuses were found. In 

72 cases the pregnancy te r mi na t ed . Dur ing  operation of this control 

programme, the expected 100 children bom annually with SCD was reduced to 

about 3 0 % . The Cuban prospective aim was to increase the level of 

knowledge about the disease in the whole population.52 

Increased knowledge and awareness about SCD among Black Americans has 

not resulted in a widely held pool of accurate and meaningful information, upon 

which families and youths build up their decisions. Meaningful knowledge 

about SCD is vested within a network of religious, civic, fraternal and social 

organizations of a community.^^
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It was demonstrated that the use of oral penicillin prophylaxis is highly effective 

in reducing the risk of pneumococcal sepsis in children with SCD,^  ̂ therefore 

decreasing their mortalities.^® The need for more comprehensive education of 

the parents of these children was emphasized to ensure compliance with 

penicillin administration.®^

• Bone marrow transplantation was performed on 12 patients aged 11 months - 

23 years, all patients are alive and well. With follow up ranging from 9-51 

months, a complete cessation of vaso-occlusive episodes and haemolysis was 

observed and a change in Hb pattern in accordance with the donor's 

electrophoretic pattern.®*

• In spite of the 15% mortality risk,®̂  a substantial minority of the parents of 

children with SCD may consent to bone marrow transplantation for their 

children.®^ Their decisions were not related to the clinical severity of their 

children's illness.®^

• Pain coping strategies in SCD children and adolescents and their parents were 

assessed. It was found that parents high on coping attempts had children who 

were more active and required less frequent health care services. While children 

high on negative thinking and passive adherence were less active, required more 

health care services and were more psychologically distressed during painful 

episodes.®®

•"The genetic origin of SCD makes it essential that a psychological 

understanding of the disorder should be a component of the therapy arsenal of 

health professionals serving populations of African extraction".®^ Psychiatric 

morbidity, antisocial behaviour, neurosis and other behavioural problems 

among SCD patients were discussed.®^

• Thalassaemia major:

Direct involvement of the community seems to be of maximum importance for 

the success of a genetic disease prevention programme.®® For example, the 

birth rate of children affected by ^-thalassaemia major has fallen by 96% in
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Cyprus, by 90% and 62% in the Italian provinces of Ferrara and Sardinia 

respectively, and by over 52% in G r e e c e . T h e  Lombardy Region 

programme in Italy resulted in a decrease ranging from 30% to 50% in the 

birthrate of children with P thalassemia major.®  ̂ The programme consisted 

mainly of parents’ associations participation, spreading knowledge in the 

community, genetic counselling and prenatal diagnosis.®^

The effect of antenatal diagnosis on the reproductive behaviour of families at 

risk of thalassaemia major was reported by Modell (1980).®® 94% of British 

Cypriot communities requested antenatal diagnosis, whereas only 59% of the 

Indian and Pakistani communities requested it, which reflects differences in 

cultural beliefs and level of awareness.®®

• Cystic Fibrosis:

Studying effects of newborn screening of cystic fibrosis on maternal behaviour 

indicated that newborn screening had not increased a mother's tendency to 

overprotect her child with cystic fibrosis and in some cases the tendency had 

decreased.®^ Delay in diagnosis when screening was not conducted usually 

caused mothers considerable personal distress.®^

Carrier identification of those at risk for an inherited disease is a precondition 

for effective programmes offering genetic counselling and prenatal diagnosis. 

In a community study about cystic fibrosis there was only a limited knowledge 

of the disease,®* and over 80% of those who had heard of it stated they would 

wish to know whether or not they were carriers.®* In a study which included 

families with a cystic fibrosis child, a majority wished to have the opportunity 

of prenatal diagnosis, although not necessarily to use the information to 

terminate affected pregnancies.®^

• In another community survey about cystic fibrosis, 58% of those who had 

contact with the disease knew it could only be inherited, compared with 40% of 

those who had no reported contact.^® Three quarters of the respondents
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accepted the idea of carrier testing for themselves, and all considered that testing 

should be available to those planning a family.^®

• Duchenne Muscular Dystrophy:

Although Duchenne muscular dystrophy is an untreatable condition, the 

majority of mothers said that they would opt for neonatal screeningj^ The main 

reason for having the screening test was to prevent the birth of further affected 

babies in the family.^^

• Chorionic Villus Sampling (CVS):

Mothers' attitudes following CVS for prenatal diagnosis were encouraging.^^ 

93% reported CVS to be a satisfactory procedure and thought earlier diagnosis 

was beneficial. 81% reported a better experience with CVS than with a previous 

amniocentesis. 93% wished a CVS in a future pregnancy and 97% would 

accept a risk of miscarriage from the procedure of twice that quoted for 

amniocentesis.^^

• Genetic counselling which must respect cultural, social, religious and 

economic factors of an affected community was well emphasized by 

AnionWU.51 Disclosing genetic information by doctors to a third party where it 

is in the medical interest of that third party to know genetic information is an 

ethical dilemma.^^
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3 Hypothesis
Recently in Kuwait, there have been trials to establish neonatal screening 

program m es for some genetically determined diseases. Unfortunately none o f 

those programmes came to a successful conclusion.

Before establishing any screening program me, it is crucial to determ ine the 

view s o f local people, given their p resent standard o f education  and 

modernisation. Do they for example accept screening and when? O r do they 

want to rely on custom and religion?

Sickle cell anaemia being a frequent trait in the Arabian Peninsula^-^^ is taken 

as an exam ple of a genetically determined disease, which is at the same time 

suitable for screening prenatally and /  or neonatally.

Educational aspects of such a screening program m e design are an essential 

component of successful operation.

The following are all necessary features of a successful screening programme:

• A dequate know ledge and counselling should be offered to parents 

identified as having children with sickle cell disease (SCD) or trait.

• W hen such diagnostic information is offered, subjects should be able to 

understand it and plan their life accordingly.

• H aving gained knowledge about the disease, this know ledge has to be 

absorbed into their general cultural views and habits. Also they need to 

cooperate effectively in the use of a screening programme.

• The screening programme itself should be well designed to serve parents or 

possible parents known to be liable and the population in general.
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My hypothesis is that in the absence of a genetic programme in Kuwait prior to 

1990, especially for SCD, affected families could not opt for better choices in 

planning their families and their future life. Their conditions could have been 

made better given a programme which meets the above criteria and the resources 

available.
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4 Objectives
In this context I attempted to:

• Enquire into the quality o f knowledge about genetic transm ission of the 

disease among parents of (SCD) patients.

• To describe their social and reproductive behaviour, in the presence o f this 

inherited disease in their families.

• To ascertain their attitudes towards screening, prenatally, at birth and later on, 

and to question their response to termination of an affected foetus.
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The follow ing m ethodology was adopted to enquire into the standard of 

knowledge among parents of SCD patients, and into their attitudes towards 

screening.

5.1. Type of study

A cross sectional study, which aimed to determine and analyse families' views 

about SCD in a certain time.

5.2. Setting

It was conducted in the Haematology Unit of the Paediatric D epartm ent of 

Sabah Hospital in Kuwait, which treats patients with Haem atological diseases 

from all over the country.

Refer to appendix 2 for a more detailed review of K uw ait

5.3 Time of study

Time allocated for this field project of the MSc in MCH, was July and August

1990. The first week of July 1990 was an Eid holiday (a M uslim  Religious 

Festival). The second week and a half were consumed in obtaining an ethical 

agreement and in opening channels for the project. Interviews took place in the 

last week and a half of July 1990.

The project was unfortunately seriously interrupted on 2nd August 1990 by the 

events of the G ulf Crisis. In such circum stances, the project could not be 

completed as had originally been planned. The end of war was on 26 February

1991. But it was not until August 1991, that the project could be irregularly 

resumed. The return of Kuwaitis and exit of non-Kuwaitis occurred on a large 

scale. The post war situation was most unsuitable for such a project to thrive.
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Data collection had to be abandoned in October 1991. Fortunately a sufficient 

number of observations (52) were collected to make some conclusions possible.

5.4 Definition of cases

Initially 110 families were included in the study, being all those whose records 

documented the presence of at least one SCD Homozygous child. Patients were 

said to have SCD - Homozygotes - if Hb (SS) had been diagnosed on Hb 

electrophoresis.

Patients were only included in the study if they were still alive at the time of 

interviewing their parents. In order to generate a good sample size, patients 

who were bom between 1968 and 1986 were included in the study.

5.5 Sample size and selection of cases

All the steps of the project, including cases identification, recruitment and 

interviewing were done by me. No team was assigned to assist in data 

collection and no support of any kind was provided.

5.5.1. Patients' records

Records of SCD patients were among many other patients' records of different 

haematological diseases. An office was allocated for these records under the 

care of the Unit's secretary. Updated notes are routinely recorded about 

patients' conditions as well as results of investigations and management. Other 

standard hospital files were used for admitting patients to the hospital, and for 

regular service, but these contained no additional information useful to this 

study.

The access to the files was not easy. SCD patients were not on regular follow 

up. They appeared only when they needed medical attention. A meticulous 

effort was required to identify records of SCD patients, and to separate them 

from thalassaemias, leukaemias and other blood diseases.
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5.5.2. Number of recorded SCD patients

The total number of SCD and trait patients was: 210. 159 (75.7%) were 

Kuwaitis and 51 (24.3%) were non-Kuwaiti Arabs and other Muslims. 140 

(66.7%) were Homozygotes, and 70 (33.3%) were Heterozygotes. They were 

children and adolescents of 144 couples, with a mean of 1.5 per couple.

5.5.3. Accessible Parents

34 families were unreachable because of absence of addresses and telephone 

numbers, or lack of updating of the same. The total number of accessible 

couples was 110 = 76.4% of the total recorded number. Those it was possible 

to contact, were wilhng to co-operate and promptly to a remarkable extent

5.5.4. Organisation of patients and their parents

Patients were organised according to the year of opening the file in the 

haematological unit, starting by 1990 - 89 and ending by 1970s (see table 1).

Table 1 Organisation of accessible patients and their parents according 

to the year of opening the file, before and after the Gulf Crisis.

Year 90-
89

88 87 86 85 84 83 82 81 80 70s Total

Number of 
families
accessible before 
the Gulf Crisis

7 4 4 11 7 5 12 6 14 7 33 110

Number of 
patients accessible 
before the Gulf 
Crisis

8 4 5 14 9 7 15 7 22 13 57 161

Total number of 
accessible 
families after the 
Gulf Crisis

7 3 3 10 4 5 9 4 7 3 10 65

Number of 
recruited families 7 3 2 10 2 5 7 4 3 3 6 52
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5.5.5. The goal of sample size

Because of the limited number of recorded accessible families, it was decided to 

study all the 110 famihes.

5.5.6. Reduced sample size

Because of the events of the Gulf War, 45 families became inaccessible. They 

had left the country or had changed their houses. The total sample size was 

reduced to 65.

5.5.7. Recruited patients

a) 40 families were recruited and studied before the Gulf Crisis, between 20th 

July and 1st August 1990.

b) 12 families were recruited and studied after the Gulf Crisis, during August 

and September 1991. The process took much more time in Post - War Kuwait.

5.6. Technique of the study

This study was performed by interviewing parents of affected children using a 

structured questionnaire, the proforma of which is attached in appendix ( 1 ). 

The investigator, approached parents by telephone. They were asked to 

collaborate, and both parents or one of them responded. Care was taken to 

involve both parents at the interview as far as possible.

Interviewing parents in their houses takes more time, because families did not 

appreciate a home visit and tended to postpone it. Their customs of hospitality 

and kindness to their guests, would add to the length of time taken. Therefore 

all parents were called and interviewed at the haematology unit, which makes it 

a truly representative unbiased sample.

After the format interviews, I sat with the parent/s and talked with them about 

the disease and its genetic implications. This was to lay the ground for further 

prospects in future studies of the disease. I thought of re-evaluating the same
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families' knowledge about the genetic transmission of SCD, and to find out 

whether they have changed their social and reproductive behaviours and 

attitudes. This intervention built up a good relationship between the families 

and the investigator. All interviews and conversations had to respect the local 

thoughts and habits in the Middle East

5.7. The Questionnaire

This questionnaire comprised multiple choice questions as well as open ended 

questions, to allow the families to express their opinions as accurately as 

possible. It was developed by considered 'apriori' in the literature review. 

There were 10 questions to test the parents' knowledge about genetic 

transmission of the disease; 11 to ascertain their attitudes towards screening and 

towards transmission of information about genetic risk within the family; 7 to 

evaluate the reproductive behaviour after diagnosis of the affected child; 9 to 

question their perception of the disease and its impact. 10 questions related to 

sources of their knowledge, and 13 questions to identifying characteristics of 

the parents and the index patient

The interview started by a keen enquiry about the index patient. Questions 

about the parents' characteristics were asked at the end of the interview.

The investigator thought that the questionnaire was long, but parents were 

interested, they expressed their anxieties and worries and volunteered to give 

more informations which were not on the questionnaire, especially those related 

to their social and psychological agony of the disease.
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5.8. Pilot study

A small pilot study was conducted to overcome any constraints and problems, 

and to correct any ambiguity in the questionnaire and ensure that useful 

information was obtainable from the study. 6 families were interviewed. Their 

children were admitted to hospital because of sickling vaso-occlusive crises, or 

for blood transfusion.

The outcome of this initial piloting:

a. Obtaining date of birth of other children: mothers/parents were not 

comfortable about surrendering Birth Certificates of their children. Thus, when 

they were approached by phone calls, they were asked to recall birth dates of 

their children, and the investigator relied upon their memory.

b. Some of the questionnaires were modified; e.g. the rather difficult questions 

which ask for the parents' responses to termination if the prenatal diagnoses 

were positive, and which test their knowledge about the chances of having an 

affected child.

c. Diagnosis and year of opening patient's file were indicated on the 

questionnaire.

5.9. Final study:

The final study commenced on 20th July 1990. 40 families were studied before 

the eruption of the Gulf Crisis on 2nd August 1990. Considering summer 

holidays when many people are abroad, the numbers are good.

Each day the investigator called people by telephone. They responded readily. 

They appeared on the same day, 3 or 4 hours after the call, or the next day. 

Many of them expressed their appreciation for considering their participation 

and their opinion on the project.
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The average duration of the interview was 60 minutes, and of the intervention 

45 minutes. In many instances, a cup of tea was offered in the middle of the 

session. On average, 4 families were interviewed each day.

The "Brent Sickle Cell Leaflet" was translated by me into Arabic (appendix 3). 

Because of delay in obtaining an agreement from Brent Centre and from local 

authorities to distribute the leaflet on interviewed parents, it was replaced by an 

explanatory session. The meaning of the disease and trait, the recessive mode 

of inheritance, the chances of having a carrier or an affected child were 

explained after each interview. Parents’ questions were answered as well.

The study was resumed several months after the end of the Gulf War, using the 

same technique. But the circumstances were different, and parents did not 

show such a ready response. Only 12 families were studied.

5.10. Lim itations of the study

The desired number of families could not be studied because of the following 

limitations:

a) July 1990 could have been made more useful if ethical agreement and 

arrangements for the project were fulfilled earlier.

b) Weather, summer holidays and Eid: July and August are the hottest 

months in Kuwait (temperature 48 - 50°C). Many people were abroad on 

their summer holidays and were expected to return in August. In many 

instances, it was a grand parent or a maid who answered the phone call and 

asked to call again in August when the parents would be at home. Eid 

holiday was another factor. During Eid people observe Islamic customs and 

enjoy family gathering.

c) Interviews were done mostly in the afternoons, because mothers were 

busy before noon with their household responsibilities and fathers with their 

jobs. Afternoons were also more convenient, because the Haematology Unit
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was very busy before noon, and colleagues were not so comfortable with the 

project activities done before noon,

d) The Gulf crisis

The project was interrupted on 2nd August 1990 by the Gulf crisis and the 

subsequent events of war, during which it was impossible to do any activity 

on the project. Many people left the country, mainly non - Kuwaiti Arabs. 

The population was reduced to about half * and its construction was 

changed.

People changed their addresses because of the damage or seeking for less 

expensive rents. The "Post traumatic stress syndrome" affected some people 

and reduced their enthusiasm. There was a multitude of political problems 

far too many to mention in detail.

5.11. Response rate:

Two families did not respond before the Gulf Crisis, and 8 after the crisis, 

resulting in a response rate of 80%.

Three patients (4.6% of accessible families) were not alive at the start of the 

project. Information which was obtained only by calling their families. Their 

parents were not called for interview. Approximately a 15.4% non-response 

rate was seen immediately after the Gulf Crisis. People did not directly refuse 

to participate. They gave various reasons, for example:

- "We are busy this week, contact us later".

-" I am not in the mood to talk about it. I have to reconstruct my house".

- "My mum says she is not here now".

- "Give us a chance two days later". Then further excuses were given via the

children in the house.

-" I am not well, and I have to stay with my children".____________________

* No new census is available till now. The source is what has been mentioned 
in the press and the news , via official channels.
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5.12. Data analysis

No computer facilities were available in the post war at the end of the project in 

Kuwait. All calculations were undertaken manually, using a scientific 

calculator, simple statistical tests were used; sum, mean, percentage and 

standard deviation. Because of the small numbers, no other tests could be 

used.
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Results

In this chapter results could not be always conclusive, because of the small 

numbers.

6.1. S tu d ied  fam ilies an d  th e ir  index  c h ild re n :

Total number of families studied ; 52

Parents of these families had 261 children, mean: 5, among whom 124 were 

identified by blood testing (which did not include all of these children) as 

having HB S. 82 (66% ) were H om ozygous, and 62 (34% ) were 

Heterozygous.

Each family had at least one homozygous child.

Index children (N = 52) were those children whose names were on medical files 

in the Haematology Unit, thus helped to trace the families.

F ig u re  No 1 N a tiona lities  o f s tu d ie d  fam ilies

19.2%

80.8%

I I Kuwaitis

r ~ l  Non-Kuwaiti Arab
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a . C h a r a c t e r is t ic s  o f  p a r e n ts :

N = 70. Responded as : 18 (51.4%) couples, 26 (37.2%) mothers, and 8 

(11.4%) fathers.

42 (80.8%) were Kuwaitis, and 10 (19.2%) were non-Kuwaiti Arabs, 7 

(13.5%) of whom were Palestinians, 2 (3.8%) were Lebanese, and 1 (1.9%) 

was Iraqi.

In order to overcome the absence of definite classification of socio-economic 

classes in Kuwait, information about parents' education and family income was 

collected. As decisions on family planning and organisation are made by both 

mother and father, one influenced by the other, education of both was 

identified, whether the interview was given by one or both.

Percentage of standard of education among "above 10 years" Kuwaiti 

population, females and males, is shown in the table Although (SCD) 

families are not expected to be representative of the total population of Kuwait 

because of their selective character, some resemblance is noticed.

Each family father’s nationahty was collected. However, in all studied families, 

fathers were married to women of the same nationahty.
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A mother (right) at the intervention session.

1
An interviewed non - Kuwaiti Arab family



T a b le :  2  C h a r a c te r is t ic s  o f  p a r e n t

•Parents (N = 70) N %
Mother 44 63

Father 26 37

•Age / year Range Mean SD
Mother (24-55) 37.5 7.7
Father (27-51) 38.7 6.6

N %
• Nationality

Kuwaitis (42) 80.8
Non - Kuwaiti Arabs (10) 19.2

• Consanguinity N %
Consanguineous (1st cousin) 32(16) 61.6 (30.8)
Non - Consanguinineous 20 38.4

• Education
M others (N 52) N % Census 1989?^

College+ 12 23.1 12.8%
High School 9 17.3 10.4%

Primary School 21 40.4 46.3%
None 10 19.2 30.5%

Fathers (N 52)
College+ 15 28.9 14.1%
High School 10 19.2 13.7%
Primary School 22 42.3 54%
None 5 9.6 18.2%

• Family Income* - in thousand KD/year N %
20-35 4 7.6
10- 20 28 54
3.5 -10 15 29
<3.5 5 9.4

b. Characteristics of index children

Fifty two index children entered the study, 46 (88.5%) of whom were 

Homozygous, (SS), and 6 (11.5%) were Heterozygous (AS), but had affected 

(SS) siblings. With a male/female ratio of 1.36/1.

* Family income as ascertained befor the Gulf Crisis. 
Exchange rate 1 Kuwaiti Dinar (KD) = £ 2.
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Male predominance was noticed in other studies of Sickle CSD p a t ie n t s .^ -^ a  

Their ages ranged between 4 and 22 years.

• The Birth Rank: The index child was the first bom in 27% of families, the 

second in 23% of cases, the 3rd or 4th in 17.3%, the 5th or 6th in 23%, and the 

7th to the 11th in 9.7% of families figure 2.

Table 3 Characteristics of index children (N =52)

Genotype
Homozygous
Heterozygous

N %

46 88.5 
6 11.5

Sex: Male 
Female

30 57.7 
22 42.3

Birth rank 
1
2

3 -4
5 - 6
7+

14 27 
12 23 
9 17.3 
12 23 
5 9.7

Age
Range
Mean

4 - 22 years 
10.4 (SD 4.9)

Age groups/year 
< 5  

5 -9  
10-14 
15+

4 7.7
18 34.6
19 36.5 
11 21.2

Age at onset: 
of symptoms 
/Months: 2- 6 

6-12

/years
1-2
3-5
8-6

No sympL + dont 
know

7 13.4 
9 17.3

13 25 
15 29 
5 9.6 
3 5.7

Age at diagn./year 
(Range 3 mths-lOy 

< 1 
1 -2  
3 - 5  
6 -1 0

9 17.3 
20 38.5 
16 30.7 
7 13.5
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Figure No 2 Birth rank of studied patients

Number of 
patients

3-4 
Birth rank

• Age at diagnosis and length of time suffered before diagnosis

The earliest age at diagnosis was 2 months, and the latest was 10 years. SS 

disease does not usually become apparent in the first six months of life, 

although documented symptomatic disease as early as one to three months has 

been described.^^

9 (17.3%) were diagnosed before the age of 1 year, and 43 (82.7%) were 

diagnosed between 1 and 10 years of age.

25 (48%) patients suffered before diagnosis. Range of time was between 1 

month and 9 years, with a mean of 20 months (SD: 23.3).

25 (48%) did not suffer before diagnosis; 7 (13.4%) of whom were diagnosed 

6 months to 4 years earher than onset of their symptoms. They were diagnosed 

when family screening was performed after the diagnosis of another member of 

the family, or incidentally when blood samples were collected for other 

purposes. 18 (34.6%) were diagnosed at the time of onset of symptoms.
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• Admission to hospital:

43 (83%) of patients were admitted to hospital because of SCD symptoms, 3 of 

whom were heterozygous, which coincides with others' observations in the 

Arabian Peninsula.^ 9 (17%) were not admitted, 6 of whom were 

homozygous, which coincides with others' description of the benign Arabian 

variety of SCD.^o.n.76

21 (40.4%) of patients were admitted to hospital because of other reasons than 

SCD symptoms, and 31 (59.6%) were not admitted.

Mean age at first admission was 3-4 years (SD: 2.1)

Frequency of admission of 28 (54%) was every 1-6 months, and of 15 (29%) 

was every 1 year or less.

Figure No 3 Admission of index patients to hospital

no. of 
patients

50

40

30

20

10

□  Homozygous 
H  Heterozygous

admitted not admitted
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• Deceased children:

14 (27%) families had children who died, 7 (13.5%) of whom, the death was 

related to diagnosis. While Pearson and A1 Rasheed (1987 in Kuwait) 

documented only one death from causes unrelated to SCD in their study."*

6.2. Parents knowledge about SCD genetic transmission

6.2.1. Perception of the disease:

45 (87%) of families thought that the disease is serious, and 7 (13%) thought 

that the disease is not serious.

Table 4

Reasons why respondents thought the disease is serious

Reasons %

• Uncertainty about the future 42

• The affected child is almost always ill 42

• Frequent admissions 38

• Not growing well 7

• All the above 27

• The numbers are not mutually exclusive, because respondents 

were allowed more than one choice.

This question gave an opportunity to many of the parents to express their 

anxieties, their feelings of uncertainties, and their requirements for more than 

one usual medical support.
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Although some families perceived their children as "not growing well" (table 4), 

growth was not documented in any of the patients’ medical records.

Those who thought the disease is not serious (N = 7) : their affected children 

were not admitted to hospital (N = 3), or were admitted only once (N = 4). 

Children of 5 of these families were diagnosed 6 months to 4 years earlier than 

the onset of their symptoms or at the time of onset.

Studies about the Arabian variant of SCD described the clinical nature of the 

diseasê >'̂ *i®'“ *'̂® but did not question families' perception about it.

• Scoring of knowledge:

Each parent/s were asked a series of questions (N = 10) to assess the extent of 

their knowledge. An index of overall knowledge was constructed by giving a 

score of 1 for each correct answer. Those who scored 8-10 out of 10 were 

graded as "good", 6-7 out of 10 were graded as "fair", and 5 or less were 

graded as "low".

• Knowledge distribution amongst the families:

6.2.2. SCD aetiology:

Families' knowledge about the cause of the disease was good. 47 (90.4%) 

knew that it is caused by an inherited factor. The numbers are raised to 50 

(96%) when they were asked whether they had been told that SCD is caused by 

an inherited factor. Only 3 (5.6%) thought that the cause is an unknown factor 

and 2 (4%) thought that it is caused by an illness in the mother during 

pregnancy, or because the child is not eating well.

6.2.3. Understanding the recessive transmission of the disease:

Parents who knew that SCD is caused by an inherited factor were asked about 

its transmission. The consequences of a mating of two gene carriers were fairly 

well known, 31 (59% ) families knew that it is transmitted from both parents.
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T a b le  5

Families' understanding the recessive transmission

Transmission Number % of sample % of population

N = 47 N = 52

• From both parents 31 66 59

• From father alone 6 12 11

• From mother alone 5 11 10

• Neither from mother nor father 5 11 10

Those whose answer was neither from mother nor father thought that it runs in 

the family by chance, or they accepted what was told to them, without having 

the concept on the meaning of inheritance. This evolved when they argued 

about it at the session of "intervention":

"Yes, it is inherited, but it is my aunt's daughter who is affected, it is not 

me".

In a study conducted on parents of cystic fibrosis patients, another autosomal 

recessive inherited disease, 97% of families understood this concept 

clearly.77

6.2.4. Knowledge about the carrier state:

36 (70%) families were aware that some of their children are able to transmit the 

disease to their own children, 7 of whom (19.4% = 13.5% of total population) 

thought that such a carrier will be very ill. Only one family of these 7 did not 

do blood tests for other children.

16 (30%) families were not aware of the presence of traits, 12 of whom (75% 

of sample = 23% of total population) did not hear about it. Such percentage
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(75% ) has its im plications on the quality  of genetic counselling and its 

emphasis.

Only 4 (25% of sample = 7% of total population) prefer not to know about it.

Figure No 4, Knowledge about the carrier state

% is of those who knew it is inherited (47 = 90.4% of total population).

13.5%  23%

7% □ Aware abou t th e  carriers abih'fy 
to  transm it the  d isease

Aware as above, but thought 
carrier will be very ill

Did not hear about it
70%

Ü  Prefer no t  to  know abou t it

6.2.5. The risk concept

Two questions assess indirectly the parental awareness of the 1 in 4 recurrence 

risk.

• Their knowledge was rather satisfactory. 35 (67%) knew that some of their 

children may be affected after they have had the first affected child. While only 

9 (17%) were convinced that the fact they already had given birth to an SCD 

child guaranteed them healthy children afterwards.

• The question of whether this risk persists in each pregnancy was rather 

difficult. 20 (39%) did not know the answer. W hile 10 (19%) thought that the 

risk disappears in subsequent pregnancies once they have had an affected child, 

which coincides with the parents’ response to (Unlikely any will be affected : 

17%), 42% knew that the risk persists in each pregnancy.
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Table 6 The risk concept

1

After they have had the first affected child

• Some may be affected
• Unlikely any will be affected
• Likely all will be affected
• Do not know

Number %

35 67 
9 17 
1 2 
7 14

2

The risk of having an affected child

• Persists in each pregnancy
• Disappears once they had an affected child
• Do not know

22 42 
10 19 
20 39

6.2.6. Either sex affected by SCD

Only 14 (27%) families knew that SCD affects both sexes equally. 31 (60%) 

did not know the answer. There were 7 (13%) families who thought that the 

disease affects boys more than girls. Index children of 6 of these 7 families 

were boys, which might be a source of their information.

6.2.7. Risks of cousins' marriages

Families' response to this question was impressive. 48 (92%) were convinced 

that cousins' marriages imply increased risk o f the disease. Considering the 

relatively high ratio of: consanguinity/1 st cousins: 61.6/30.8% amongst the 

population sample, the response reflects good awareness. Four families 

thought that cousins marriages are not responsible about this increased risk. 

Marriages of two of whom were consanguineous.

6.2.8. Screening before marriage

Almost all studied families - 50 (96%) - wanted to screen couples who 

contemplate marriage. Many of them expressed their desire for an obligatory
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lawful screening to be performed before documenting marriages. They chose 

this option as a method of reducing the occurrence of SCD in their country. 

Bearing in mind that 38.4% of studied parents are non-consanguineous, 

families' demand was to screen all couples before marriage, regardless of a 

previously documented SCD in their families.

Considering the habit of arranged marriages between families in this society, 

some of the studied parents suggested that both families of the proposed bride 

and groom should be asked to disclose to each other about the presence of the 

disease in their families, particularly about the proposed couple's carrier status. 

Parents took an opportunity of this question to tell about tragedies of divorces 

occurring after giving birth to affected children, because families, although 

aware of it, did not tell one another about their carrier daughter/son before 

marriage. Other parents were so enthusiastic and asked the investigator to 

promise that their desire for an obligatory screening before marriage would be 

brought up to the Health Authorities.

6.2.9. Information transfer about SCD inheritance

a) Professional source :

40 (77%) of the population sample were informed by a paediatrician, 10 (19%) 

by a haematologist, 2(4%) by others and none by a geneticist.

Considerable attention was paid to the presence of both parents (83%) when the 

disease was explained. Only in a minority (17%) of families, the information 

about the disease given in the presence of one parent 

• The Patients' Diagnostic /  Follow up cards:

Although 33 (63.5%) families held a Haemoglobinopathy card, given by the 

haematology unit, and 14 (27%) had a usual hospital card, none of those cards 

was a source of usable data. The written information was uncompleted, 

unexplained to parents, and in many instances parents faced a linguistic barrier 

because English was used in writing these cards.
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b) Sources of extra information:

28 (54%) of the respondents sought information from other sources. Among 

whom 12 (43%) of sample were able to travel abroad, reflecting the habit and 

the accessibility of seeking medical help abroad, which people in this society 

can afford. The mass media (T.V. , newspapers, or reading a leaflet), 

contributed only to 50% of choices (27% of respondents) as in table 7.

Table 7 Sources of extra information

Source Number %
of sample

%
of population 

sample

Travel abroad 12 43 23

Leaflets and brochures 7 25 13.5

Parents who had a similar child 11 39 21

Media (T.V. and Newspaper) 7 25 13.5

c) Transmission of information in the family about affected/carrier 

members.

The index studied child was the first affected in the family in 39 (75%) of 

population sample.

Although the birth of an SCD child implies an increased risk for other relatives 

of being carriers of the SCD gene, the hereditary aspect of the disease is not 

often discussed with these relatives, particularly with proposed couples or 

parents in their reproductive life.

24 (46%) of families knew about a relative affected, 12 of whom (23% of 

population) knew about it before they had planned for the affected child. Only 

in 5 (10% of population) was information transmitted from a relative about the
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possible risk of giving birth to an affected child, before they had planned to 

produce the affected child.

6.2.10 Knowledge score distribution

Figure No 5

Parents' knowledge about genetic transmission of SCD

50%

good

fair 

□  low

26 (50%) families scored "good" knowledge, 12 (23%) scored "fair", and 14 

(27%) scored "low" knowledge. Affected families are expected to have detailed 

knowledge and higher scores. More than 80% - > 90% of parents in another 

autsomal recessive disease, scored correct answers on genetic transmission of 

the d i s e a s e . I n  community studies conducted elsewhere, general population 

scored lower knowledge about a similarly inherited disease.^®
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T a b le  8  I n d e x  o f  o v e r a l l  k n o w le d g e  (N  =  5 2 )

No
Grade Good Fair Low

N % N % N %

1.
Parents interviewed 
Mother N = 26 
Fathers N = 8 
Couples N = 18

12 46 
5 62 
9 50

6 23 
3 38 
3 17

8 31 
0 0 
6 33

2

Education
Fathers (Fathers + Couples) N = 26
College'*' N = 9 
High School N = 4 
Primary School N = 12 
None N = 1

6 67 
0 0 
8 67 
0 0

1 11 
3 75 
1 8 
1 100

2 22 
1 25 
3 25 
0 0

T otal 14 54 6 23 6 23

M others N = 26
College N = 6 
High School N = 3 
Primary School N = 11 
None N = 6

5 83 
2 67 
5 46 
0 0

0 0 
0 0 
3 28 
3 50

1 17 
1 33 
3 28 
3 50

T otal 12 46 6 23 8 31

3

Income (Thousand KD/year
20 - 35 (N ^ 4)

10 - 20 (N + 28) 
3 -1 0 (N = 1 5 )
< 3.5 (N = 5

£  L M
16 57 
4 27 
2 40

Q. (L
5 18
6 40 
1 20

a. Q.
7 25 
5 33 
2 40

4
Professional Inform ation

By a Paediatrician (N  = 39)
By a Haematologist + others (N= 13)

2Â 5 1
6 46

2  n
3 23

LA lA
4 31

5
Extra Information

Sought for (N = 28)
Did not seek for (N = 24)

15 54 
11 46

5 18 
7 29

8 28 
6 25

6

Age groups (parents)

24-33 (N =  19) 
34 - 40 ( N ^ 30)

41 - 50'*-(N = 21)

9 47 
LA 5A
10 48

4 21 
7 U  
4 19

6 32
7 1 1  
7 33
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• A n a ly s i s  o f  in d e x  o f  o v e r a l l  k n o w le d g e

Conclusions here are not solid because of the small numbers. As shown in the 

table 8 parents scored more "good" knowledge when they were interviewed as 

fathers (62%) and couples (50%) than as mothers alone (46%).

- Analysing knowledge according to parents' education:

Fathers' education was taken into consideration when the interviewees were 

couples, which produces fathers and couples sample of (26), for comparison 

with mothers' education (N = 26).

- Fathers and couples scored more "good" knowledge (54%) than mothers 

(46%) and less "law" knowledge (23%) than mother (31%). Fathers and 

mothers were equal at "fair" knowledge (23%).

- Parents who had higher incomes scored more "good" and less "low" 

knowledge than those of lower incomes who scored more "fair" and "low" 

knowledge.

-Parents who were informed about the disease by paediatricians scored more 

"good" and less "low" knowledge than those who were informed by 

haematologists and other health professionals.

- Families who sought extra information scored more "good" knowledge 

than those who did not, but at the same time the former scored less "fair" and 

more "low " knowledge than the latter. Which is not conclusive.
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Figure No 6 Comparison of degree of knowledge between the 3 

age groups of families.

age groups (years)

■  2 4 - 3 3  
□  3 4 - 4 0  
Q 41 -  50+

good fair low
degree of knowledge

Middle age group parents (34-40) scored more "good" and less "low" 

knowledge than the younger (24-33) and the older (41-50+) age groups.
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6 . 3 .  Parents' behaviour after diagnosis of SCD child

6.3.1 Children produced by studied families and their blood tests

The 52 families gave birth to 261 children, with a mean of 5 (SD : 2.1), among 

whom 144 (55.2%) were identified as inheriting Hb.S, with a mean of 2.7 (SD 

: 2.3). 82 (57%) were homozygous. Numbers of identified SCD children are 

underestimated, because 14% of families did not do blood tests on their other 

children after diagnosis of an affected child. And because 85% of families did 

blood tests on their children, but they screened some and not all of their 

children. It was obvious that families responded only once when they were 

advised to screen for SCD. They were not enthusiastic about screening children 

whom they produced later, or who could not attend the first screening session.

Table 9: Comparison of knowledge score between those who did 

blood tests on their other children and those who did not do so.

Knowledge score
Good Fair Low

N % N % N %

Did blood tests (N = 44) 22 50 11 25 11 25

Did not do blood tests (N = 7) 4 57 0 0 3 43

The numbers are small to draw a conclusion. However, 4 families although 

they scored high knowledge, were among those who did not do blood tests on 

their other children.
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Blood tests and awareness of the presence of carriers:

Although 44 (85%) families did blood tests on their other children after 

diagnosis of their affected child, only 36 (81.8% = 69% of population) were 

aware that some of their children can pass on the disease to their offsprings.

6.3.2. Behaviour towards delaying further pregnancies after 

diagnosis of the affected child.

a) Families who wanted to delay further pregnancies:

28 (54%) families attempted to delay further pregnancies. A substantial 

number, 21 (75%) of them could actually delay, among whom 15 (72%) used 

contraceptive pills for this purpose. The remained 7 families produced 

unplanned children.

Table 10

Behaviour of those who wanted to delay further pregnancies:

N = 28 (54%)

Behaviour Number % of sample % of total 
population

Wanted to delay 28 100 54

Could actually delay 21 75 40

Method used to delay (N = 21)
Pills 15 71.4 28
I.U.D. 3 14.3 6

Safe period 3 14.3 6
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• The reasons why 24 (46%) families did not want to delay further pregnancies 

are shown in table 11.

Acceptance of Faith was a reason in only 10 families (19%), which reflects a 

modification of the deeply rooted beliefs in this society. Lack of mutual 

agreement between partners was a reason in only 4 (8%) families. However, 

15 (29%) were hopeful for another healthy child.

Table 11

Reasons why 24 (46%) families did not want to delay further 

pregnancies

Reasons * Number % of sample 
N = 24

% of total 
population 

N = 52

Hopeful for another healthy child 15 44 29

No mutual agreement with partners 4 12 8

Accepted faith 10 29.3 19

Had enough children 5 14.7 10

* Numbers of given answers = 34 are not mutually exclusive, because more than one 

answer was expected.

b) Reproductive behaviour of those who did not delay further 

pregnancies because they were hopeful for another healthy child 

N = 15 (29%) families:

Birth rank of first affected child amongst these families ranged between 1 and 5 

(mean - 1, SD - 1.2). Their number of pregnancies until diagnosis ranged 

between 1 and 15 (mean - 4, SD - 3.4), and number of their pregnancies after

47



diagnosis ranged between 0 and 6 (mean - 2.5, SD - 1.7). This result shows 

that even though some of these families had >10 pregnancies, they were still 

hopeful for another healthy child, to the extent of having 6 pregnancies after 

diagnosis of an affected child.

c) Comparison of knowledge score and of mothers' education 

between those who wanted and those who did not want to delay 

further pregnancies after the affected child was diagnosed (table 

12 )

Table 12

Knowledge score

Those who 
wanted to delay 

N = 28

Those who did 
not want to 
delay N =24

N % N %

Good 15 54 11 46

Fair 7 25 5 21

Low 6 21 8 33

M others' Education N % N %

College + 7 25 5 21

High School 6 22 3 12

Primary School 11 39 10 42

None 4 14 6 25
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Figure No 7 Mothers' education in families who wanted and families 

who did not want to delay further pregnancies.

college

0  wanted 
□  did not want

high
school

pnm ary
school

less

mother's education

Table 12, and figure 7, show that families who wanted to delay further 

pregnancies (N = 28) scored more "good" and "fair" and less "low" knowledge 

than those who did not want to delay further pregnancies (N = 24).

Mothers of families who wanted to delay further pregnancies were more 

educated. These were the "College" and "High School" graduates, and less 

"Primary School" and "lower" graduates, than the other group of those who did 

not want to delay further pregnancies. However, number are small to be 

conclusive.
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6.3.3. Pregnancies occurring in the studied families, before and 

after diagnosis of the first affected child: N. of families = 52 

(table 13)

Table 13

Pregnancies Number Mean SD

Total number of pregnancies 305 5.8 2.6

Number of pregnancies before 
diagnosis

193 3.7 2.5

Number of pregnancies after diagnosis 112 2 1.8

In general, the above table shows that studied families had less pregnancies 

after diagnosis of an affected child (mean - 2, SD - 1.8) than they had before 

diagnosis (mean - 3.7, SD - 2.5).

6.3.4. Birth rank of the first diagnosed child: its influence on 

family's attitude. Whether they wanted or did not want to delay 

further pregnancies (table 14).

Table 14

1 2 3 - 5 6+
Birth rank of hrst 
diagnosed child N % N % N % N %

Wanted to delay 
(N = 28)

14 50 7 25 5 17.8 2 7.2

Did not want to delay 
(N=24)

6 25 8 33.3 7 29.1 3 12.5
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Table 14 shows that when the first diagnosed child was the first bom, families 

who wanted to delay further pregnancies (50%) out numbered those who did 

not want to (25%). This result is not conclusive, because apart from the small 

numbers, by the time the first bom child was diagnosed other children had 

already been bom in some cases.

6.3.5. Reproductive behaviour of those who do not intend and 

those who do intend to have more children, at the time of 

conducting the interview:

35 (67% of the population) families do not intend to have more children, 

amongst whom 10 (19% of the population) families stopped further pregnancies 

after diagnosis. While 16 (33%) families intend to have more children. 

Analysing the reproductive outcome of two groups: those who stopped further 

pregnancies, and those who still intend to have more children after diagnosis 

(Table 15), shows that the first group’s decision is influenced by the size of 

their families: mean number of pregnancies of those who stopped further 

pregnancies: 7 (SD : 3.8), while it is 4.3 (SD : 2) in those who still want more 

children.

Mean number of children in the first group is 6.2 (SD : 3) while it is 3.7 (SD : 

1.6) in those who intend to have more children.

However, only 5 (9.6%) families stopped producing more children because of 

diagnosis (Table 15). Mean number of children among them was 4.8 (SD : 

2.4), which is more than that of those who intend to have more children: 3.7 

(SD : 1.6). This points to the influence of family size on decision making.

5 1



Table 15 Comparison of reproduction of families at the time of 

conducting the project.

Reproductive behaviour 
group

Total number of pregnances

Sum Range Mean SD

Number of children

Sum Range Mean SD

•Did not produce children 
after diagnosis 
(N = 10 19%)

63 1 - 15 3.8 49 1 - 6.2

•Intend to have more children 
(N =  16 33%)

70 1 -  10 4.3 60 1 -7 3.7 1.6

• Stopped further pregnancies 
because of diagnosis 

________(N = 5 9.6%)

26 5.2 5.2 2.3 25 2 - 8 4.8 2.4

Table 15 com pares reproductive behaviour of those who did not produce 

children after diagnosis, those who intend to have more children and those who 

stopped further pregnancies because of diagnosis. Although the numbers are 

small, the table shows that those who still intend to have more children, had 

smaller family size (mean N. of pregnancies 4.3 and of children 3.7) than those 

who did not produce children after diagnosis (mean N. of pregnancies 7 and of 

children 6.2), and still smaller than those who stopped further pregnancies 

because of diagnosis (mean N. of pregnancies 5.2 and children 4.8).

Figure 8 F a m i l i e s '  r e p r o d u c t i v e  b e h a v i o u r  a f t e r

diagnosis

33%

57.4% 9.6%

Do not intend to have more children 
because they have had enough

Intend to have more children

—1 stopped further pregnancies 
 I because of diagnosis
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6.3.6. Comparison of knowledge score between those who 

stopped further pregnancies after diagnosis, and those who 

intend to have more children:

Families who stopped further pregnancies after diagnosis scored more "good" 

knowledge, and less "low" knowledge than those who intend to have more 

children, but numbers are small to be conclusive (see table 16).

Table 16

Comparison of knowledge score between those who stopped 

further pregnancies and those who intend to have more children.

Reproductive 

behaviour group

Good 

N %

Fair 

N %

Low 

N %

Stopped further

pregnancies

N =10

6 60 1 10 3 30

Intend to have more 

N = 16

7 44 4 25 5 31
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Table 17

6.3.7. Comparison between characteristics of families who do intend, 

and who do not intend to have more children.

1 Knowledge:

Intend (N = 16)
Do not intend (N = 35)

Good Fair Low

N % N % N %

7 44 
18 51.5

4 25 
8 23

5 31 
9 25.5

2

Children number:

Intend (N = 16)
Do not intend (N = 35)

Sum Range M ean SD

60
197

1 -7
2 -1 0

3.7
5.6

1.6
2

3
Education (mothers):

Intend (N = 16)
Do not intend (N = 35)

College+ H igh
School

Prim ary
S chool

L ess

N % N % N % N %

5 31
6 17

4 25
5 14

6 38 
15 43

1 6 
9 26

4 . Incom e
(thousand KD / year

Intend (N = 16)
Do not intend (N = 35)

20 - 35 10 - 20 3.5 - 10 < 3.5

N % N % N % N %

0 0 
3 9

9 56 
19 54

5 31 
10 28

2 13
3 9

The analysis clearly shows the small numbers. However, it shows that families 

were not influenced by their socio-economic or knowledge standards, but by 

the numbers of chilren they have had.
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Social Outcome of the study

6.3.8. Impact of the presence of affected children on marriages

Questions 50 and 54 stimulated parents to speak about social tragedies, as 

broken marriages.

Question 50 enquired into possible disclosure between proposed partners about 

carrying the trait. Question 54 collected families' views on screening before 

marriage.

• A 50 year old mother (family no.49) knew that members of her family 

carried the trait. With bitterness and anger she spoke about divorces between 

couples, and conflicts between families, after diagnosis of affected children. 

Families blamed one another for not disclosing their son's/daughter's carrier 

status before marriage.

• Another example was given by family no. 13, whose parents responded 

readily and appeared immediately at the interview. One of their relatives 

knew that she was a carrier of SCD. She explained to her fiancé who 

refused to be screened for the disease before marriage. She obtained a 

divorce after having had 3 affected children. She refused to re-marry and 

was devoted to her iU children. This shows deficient awareness.

• Broken marriages in studied families
1. Family no. 4 : 31 year old mother was married to a far cousin, who divorced 

her after diagnosis of their 4th bom child. The second marriage was not 

consanguineous. Birth interval between the affected chüd of her first marriage, 

and the apparently healthy child of her second marriage, was 7 years. She 

thought that the cause of SCD is unknown. This is again a deficient awareness.
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2. Family no 12 : 40 year old mother. The outcome of her consanguineous 

marriage was : one healthy, two affected and five carrier children. Her husband 

divorced her. His 7 children of second and third marriages were apparently 

healthy, (their definite status was unknown) which gave him a reason to blame 

his first wife for transmitting the disease to their children, and to claim that he 

was free from the disease. This mother and her brother were the result of a 

consanguineous marriage. Her brother produced 9 children of two marriages, 

one of whom was consanguineous, unaware of the possibility of him 

transmitting the disease to his own children. The tragedy of his sister did not 

stimulate him to screen his children, and he was not informed.

This interviewed mother was socially and psychologically insulted. Her feelings 

of guilt were enormous. She struggled unassisted for the life of her affected 

and carrier children. Several attempts were made to meet the father but did not 

succeed.

Figure 9 shows the family pedigree (page no 56 a)

3. Family no. 51: 48 year old father. The outcome of his first (first cousin) 

marriage was one affected and 3 carrier children, because of whom he divorced 

his wife. She remarried. He did not know about her further produced children. 

His second marriage was not consanguineous. The outcome was "3 

symptomatic carrier children", as he said. He blamed doctors and said: 'They 

always asked: Is your wife a relative? So I divorced her." He probably got 

other SCD children from his second marriage and he did not understand the 

carrier status.
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Figure No 9 Family pedigree of family No 12
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6.4. Attitudes of studied parents

6.4.1. Attitudes towards information transfer about the genetic 

transmission of SCD to offsprings

Parents who were aware of the presence o f carriers among their own children 

(N = 36) were asked whether they intend to explain to their children who carry 

the trait about the disease. All families (36) showed positive attitude to this 

question. And all of them intended to explain about the disease to both sexes. 

72% of these families scored "good" and 22% scored "fair" knowledge.

The 16 families who were not aware of the presence of carries among their 

children, scored "fair" (75%) and "low" (25%) knowledge.

The best age of information t ransfe r  about the disease 

transmission.

The 36 families who were aware of the presence of trait carriers in their children 

were asked at what age it would be best to explain to their children about it.

Most parents (N 26, = 72% of sample) plan to give theh children information 

on the subject at the age of 15 years. Only 2 families plan to do this just before 

marriage (Figure No 10).

Figure No 10 The best age for information transfer.

5.5%

(5 )

^  At age of 1 5 

A t age of 20  

A t age of 10 

Just before marriage
72%

(n=26)
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6.4.2. Attitudes towards disclosure about the disease between 

partners.

Families who were aware of the presence of the trait among their children (N = 

36) were asked whether they would advise their carrier daughter/son to tell 

her/his partner about it before marriage. All but one had a positive response. 

The negative responder was a father who divorced his first cousin wife, after 

having had affected children, and produced affected children too from his 

second non-consanguineous marriage. This unawareness has its implications 

on the urgent need for genetic counselling.

• Attitudes towards screening

Families' views were sought on screening in the first week of life, and on foetal 

diagnosis in the first few weeks of pregnancy.

6.4.3. Neonatal screening

50 (96%) families wanted to screen for the disease and the trait carrier in the 

f ir s t  week o f life. They appreciated the test and wanted it to be legally 

performed on every newborn.

Parents' comments in their own words:

• "I want it in order to prepare for the child's care".

• "Yes, this would offer early medical help and better care".

• "It will help me to make proper plans".

• A father who knew the diagnosis after the 6th born child, 4 o f his children 

were effected, and 2 carried the trait:

"If it were done, my wife and I could have better plans. Because o f  late 

diagnosis my children siffered, and our life became miserable".

• A mother who was divorced by her consanguineous husband after the 8th 

bom child, 2 of her children were affected and 5 carried the trait:

58



"The disease has ruined my life. Why do we have to sacrifice ourselves so long 

brfore diagnosis?"

2 families refused neonatal screening. Each had only one affected child, and a 

family size of 3. They thought that the test is not useful because there is no 

actual treatment

• "No use of this test. If the disease is there, it will remain".

• "It is inherited and it will persist".

6.4.4. Prenatal diagnosis.

38 (73%) families agreed on the foetal diagnosis during the first few  weeks of 

pregnancy, if the test were available in Kuwait.

These were:

18 mothers = 69.2% of interviewed mothers.

7 fathers = 87.5% of interviewed fathers.

13 couples = 72.2% of interviewed couples.

It is surprising that these parents hardly questioned the test safety and 

technique. One father of those who rejected the test was too concerned about 

mother's safety. One couple commented that the test would induce anxiety.
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Table 18

Comparison of knowledge score, mothers' education and income 

between those who accepted prenatal diagnosis and those who did 

not accept.

1. Knowledge score Good Fair Low

N % N % N %

Accq)ted (N = 38) 19 50 10 26 9 24

Did not accept (N =14) 7 50 3 21 4 29

2. Education
Accepted
(N=38)

Did not accept 
(N=14)

N % N %

College 7 19 5 35.5

High School 6 16 3 21.5

Primary School 18 47 3 21.5

Less 7 18 3 21.5

3. Income thousand 
KD/ year

Accepted N = 38 

N %

Did not accepted 

N %

20-35 3 8 1 7

10-20 19 50 9 64

3.5 -10 11 29 4 29

< 3.5 5 13 0 0
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The numbers in the table 18 are small to make any conclusion about the 

influence of knowledge, education and income, on families' decision to prenatal 

diagnosis.

6.4.5. Termination of pregnancy, if the prenatal diagnosis test 

were positive:

38 families who would accept the prenatal diagnosis test were asked if they 

would carry on with pregnancy, in case the test were positive.

Only 12 (31.5%) families wanted to terminate such pregnancy = 23% of total 

population sample.

They were 5 mothers, 6 couples, and 1 father.

24 families (63.2%) = 46% of total population sample wanted to carry on with 

pregnancy.

2 families (5.3%) = 4% of total population sample were uncertain.

They were hesitant and worried about mother's health if termination were done. 

One of whom was a father who had 2 children, and the other were a young 

couple who had only one child. Both famihes intended to have more children.

It was uncomfortable to learn later that an interviewed mother was pregnant at 

that time of questioning the issue of possible termination.

Table 19 Prenatal diagnosis and termination acceptance

Attitude

Prenatal 
(N = 52)

N

diagnosis

%

Termination of an 
affected foetus 

(N = 38)
N %

% of total 
(N=52)

Accq)ted 38 73 12 31.5 23

Did not accept 14 27 24 63.2 46

Uncertain 0 0 2 5.3 4
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The question about termination of pregnancy was the last of the long 

questionnaire. Addressing termination of pregnancy, in such a conservative 

Muslem society was not without possible serious reactions. The question 

seemed to be a surprise for many parents. Their faces turned red, their eyes 

rolled up, they gazed at me, they thought, then answered peacefully. It was 

obvious that this was the first time to be questioned about and to think of 

termination of an affected foetus.

Figure No 11

Acceptance of prenatal diagnosis and of termination of affected 

foetu ses.

m  accepted 
O  did not accept

prenatal diagnosis termination

This question would initiate serious arguments if it were asked to general 

population rather than to affected families.

62



6.4.6. Characteristics of families who "accepted" termination of 

pregnancy and those who "did not accept" it or were uncertain (see 

table 20).

Table 20

Knowledge score
Good Fair Low

N % N % N %

Accepted (N = 12) 7 58.3 3 25 2 16.7

Did not accept (N = 26) 12 46.2 6 23 8 30.8

Education
College High School Primary School None

N % N % N % N %

Accepted (N = 12) 5 41.6 1 8.4 5 41.6 1 8.4

Did not accept (N = 26) 5 19.2 3 11.6 13 50 5 19.2

Incom e
20- 35 10 20 3.5- 10 < 3.5

In thousand KD per year
N % N % N % N %

Accepted (N = 12) 2 17 7 58 1 8 2 17

Did not accept (N = 26) 1 3.8 12 46.2 10 38.5 3 11.5

Analysing characteristics of families who "accepted" termination if the prenatal 

test were positive revealed the following:

1. Knowledge: these families were more knowledgeable about the 

disease than those who did not accept or were uncertain.Families who
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accepted termination scored more "good" and "fair" knowledge and less 

"low" knowledge than those who did not accept.

2. Standard of education: education of the parent by whom the 

interview was given is calculated. In case of a couple, father's 

education is taken.

Families who "accepted" termination have higher percentage of highly 

educated and less percentage of lower educated parents than those who 

did not accept or were uncertain.

3. Income: Percentage of families with high income (20-35 and 10-20 

thousand KD/year) were more among those who "accepted" than among 

those who did not accept or were uncertain. Taking the small numbers 

into account, families who would accept termination of an affected 

foetus were influenced by their knowledge about the disease and their 

socio-economic standards.
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7 Discussions

7.1. General discussion

Although no comprehensive surveys have been done in Kuwait, it is known 

that sickling disorders are common in the region bordering the western coast of 

the Arabian Gulf.̂ -̂ -̂̂ ^

The description of the milder form of SCD in the Eastern province of Saudi 

Arabia,2i’'̂ 6 ĵ ŝ been also noted in Kuwait.^’̂® Thus it is probably peculiar to 

Arabs of this region with a common ancestry among those from Kuwait and 

Saudi Arabia. Awareness of the gene frequency in Saudi Arabia,^ has 

stimulated further scientific depth into SCD there.' ’̂̂ ’̂2o.23 Whereas this is not 

the case in Kuwait.

• The fact that SCD patients were not under regular follow-up, and their contact 

with the haematology unit was not maintained, made it such a difficult task to 

collect them, 34 families dropped from the original sample size because of lack 

of updating their addresses. However this acted positively in the reachable 

families' prompt response to the interview. Their desire to talk and to discuss 

issues related to the influence of SCD on their lives was obvious.

• Mothers outnumbered fathers in the total sample by 1.6 : 1, almost half 

(51.4%) of the families responded as couples. This might reflect more interest 

among mothers, but might also be influenced by the fact the investigator was a 

female, and that all interviews were in the hospital.

• The outcome of this study could have been more relevant if only parents in 

their reproductive age were interviewed. Because of the limitations of the 

sample size, the eldest parent was 55 years and the youngest 24. This point 

could be considered in further studies about SCD in Kuwait.
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7.2. Impact of SCD on patient

It was not in the project design to study clinical impact of the disease. But it 

seemed logical to start by asking about data related to the index child himself. 

78.8% of the patients were <15 year of age.

7.2.a. Length of time before diagnosis:

It shows clearly the importance of early diagnosis and the deficient awareness. 

Nearly half (48%) of patients suffered before diagnosis. Length of time ranged 

between one month and 9 years. Families positive response to neonatal 

screening is therefore not surprising. If early diagnosis were made, patients 

would suffer less, and their parents would at least space their pregnancies or 

choose another plan for their family.

7.2.b. Admission to hospital

43(82%) of studied patients were admitted to hospital. The fact that 6(13%) of 

homozygous patients were not admitted, (compared to (8%) in Brent, UK^^) 

and 3(50%) of heterozygous were admitted, shows the variability of the 

disease, and coincides with others' observations about SCD in the Arabian 

Peninsula. '̂^ '̂^  ̂ Further studies of the interactions with SCD in the patients in 

Kuwait is required. The decision to admit is subjective and may not necessarily 

reflect the increased severity of vaso-occlusion. In a study from Saudi 

Arabia,23 a severity index was used and found that patients from Al-Qatif had 

the lowest severity index, and those from Jeddah, Mecca, Taif and Medina the 

highest.23
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7.2.C. Death rate

From causes related to SCD was 13.5%, compared to: 10% in Saudi Arabia in 

under 15 year of age,^  ̂ 10% in Jamaica in the first year of life and 3% in the 

third,^® and 10% in Los Angeles during the first decade of life.^» It was not 

among the objectives of this study to identify age at death in SCD patients, and 

the numbers are small to do so. In the affluent society of Kuwait, living 

standards and the ready access to medical care, would presumably play a part in 

improving patients' conditions, and in reducing death rate, if they were 

associated by increased awareness of the disease manifestations among affected 

families.

7.3. Knowledge

Affected families having had experienced the disease manifestations and 

complications are expected to score a high knowledge about it. The 50% 

"Good" knowledge and 23% "Low" knowledge seem rather unsatisfactory, but 

not bad if it is considered that these families were not subjected to any genetic 

programme. Would an estimation of the standard of knowledge about SCD in 

the community be lower? It would be useful to know the answer.

7.3.1. Understanding the aetiology

Almost all 47(90.4%) knew that it is and inherited disease. But only 59% of 

these (i.e. of total) knew that it is transmitted from both parents, whereas 97% 

of parents of cystic fibrosis understood this concept.^^ Some parents (10% of 

total) thought that it is transmitted only from either parent. This explains why in 

some cases parents blamed one another for having an affected child and 

ultimately social conflicts occurred. The concept of "inheritance" was not well 

absorbed in their minds, for some of them did not know that if a maternal 

cousin was affected, their own children could be at risk. Although their
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responses showed understanding the recessive transmission, the terminology 

"recessive" was not used in the questionnaire, but it was mentioned and 

explained to them in the intervention session which followed the questionnaire. 

Parents have the right to be well informed, time and patience have to be devoted 

as well as readiness to hsten and to answer.

7.3.2 Understanding the carrier state

It is necessary and the right of each affected family to be aware of the presence 

of carriers, who is the carrier among their children and what does being a carrier 

mean? Otherwise, how do we expect them to plan for a healthy future by 

having children free from SCD? Although 70% of families were aware of the 

presence of a carrier and of the risk of him/her transmitting the disease to his/her 

children, yet 30% were not aware. Having 12 (23%) families in this small 

sample sized study not hearing at all about a carrier is a clear sign of how 

essential a well informed counselling is. The consequences of carrier-carrier 

mating and a carrier-non-carrier mating were explained to them after the 

interview. Whereas these consequences were well understood by parents of 

cystic fibrosis patients in a similar study by 97% for the former consequence 

and by 84% for the latter.?^

7.3.3 The risk concept:

Although 67% of parents knew that some of their children may be affected after 

they have had the first affected child, only 42% realised that they have the 

"same" risk in "all" subsequent pregnancies. Parents' response in similarly 

inherited diseases is variable. 50% knew this is a risk they have at each 

subsequent pregnancy, whereas in another 86% of respondents knew the risk 

persists in any pregnancy.^^ Studied parents recalled that their doctors did 

mention the 1 in 4 or the 25% and 50%, but they were confused about it.
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Genetic counselling could be effective if it could be repeated in subsequent 

follow-up visits.

7.3.4. Informing the carrier child about it, and when to do so:

All parents who were aware of the presence o f a trait carrier amongst their 

children wanted to transfer information about the transmission o f the disease to 

their children. Most parents (72%) elected the age of 15 years to explain to their 

children about it. Such positive response has to be supported by maintaining 

good contact with these families, counselling them on their queries, and perhaps 

by distributing simplified leaflets to carriers around the age of 15, or inviting 

them to a session of video or conversation with the counsellors, and providing 

appropriate support to youths and their families, so as to have this response 

translated into reality.

7.3.5 Sources of information

It is obvious that all parents had a professional source of information. Mostly 

(77%) by a paediatrician. But only half of them (54%) sought extra 

information.

Although numbers are small, figure 12 shows that parents who were informed 

by paediatricians were more knowledgeable than those informed by others. It is 

a misconception that doctors do not have the time to provide genetic 

counselling, especially in Kuwait with its high doctor/patient ratio (1/5 7 0 ).'̂  ̂

SCD families' contact with paediatricians is clearly more than with other 

professions. Training of paediatric counsellors seems an appropriate first step 

towards developing the necessary service. A team of well trained counsellors
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has many advantages.^ They can encourage more professional interest and 

research into SCD, they can involve the community in developing a positive 

attitude towards SCD and in implementing strategies appropriate to the society 

in Kuwait.

Figure 12 Comparison of degree of knowledge between families 

who were informed by Paediatricians and those who were 

informed by Haematologists and others.

by Paediatricians by
Haemoblologists 

and others

The mass media is a well known source of distributing information, especially 

in Kuwait where people are regular readers of newspapers and watch TV 

frequently. It proved to be a good channel for sensitization and education of 

the population in genetic programmes.®^ Only a small group of patients 

(13.5%) had an access to a leaflet or a TV programme about SCD.
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7.3.6. Knowledge influenced by:

7.3.6.a. Interviewees being mothers alone

Figure 13 Comparison of degree of knowledge between two 

groups: Fathers and couples, and mothers

%
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Figure 13 shows that fathers and couples scored more "good" knowledge 

(54%) than mothers (46%), and less "low" knowledge (23%) than mothers 

(31%). whereas in a community study about cystic fibrosis, the female score 

was the better."̂ ® More attention is required to improve mothers' knowledge 

about SCD transmission. They are the care providers in the family, and they 

make and influence family decisions.
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7 .3 .6 .b .  I n c o m e

Figure 14 Comparison of degree of knowledge between the 4 

income groups of families
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Figure 14 shows that parents who had higher incomes scored more "good" and 

less "low" knowledge than those of lower incomes who scored more "fair" and 

"low" knowledge. This is probably because raised incomes would facilitate 

access to channels of information and knowledge.
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7.3.6.C Age group:

Although numbers are small, figure 6 (page 44) shows that the middle age 

group (34-40 years) were more knowledgeable than others. Probably because 

they have had more experience with their SCD children and more access to 

information than the younger age group (24-33 years) who require a well 

informed decision at their stage of family formation.

7.4. Reproductive behaviour of studied families:

Although the numbers are small, the idea was to determine whether the presence 

of an affected child in the family had influenced parents' reproductive behaviour 

and whether their behaviour was influenced by their knowledge about the 

disease and/or by other factors.

Delaying or spacing pregnancies enables parents to provide care and time for 

their affected child, and gives them chance for a better planning of their family. 

Less than half, 21 (40%) families spaced their pregnancies, and in the absence 

of genetic counselling only 5 (9.6%) stopped having more children because of 

diagnosis of SCD child. Whereas in spite of diagnosis, 16 (33%) intended to 

have more children at the time of conducting the project.

Mean number of pregnancies produced before diagnosis was 3.7 (SD 2.5). 

After diagnosis families produced less pregnancies with a mean of 2 (SD 1.8). 

However, at the time of the interview, the reason why 57.4% of families did 

not intend to have more children was that they have had completed families.
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7.4.0. Families behaviour was mainly influenced by

Figure 15 Knowledge of parents who wanted and parents who 

didn't want to delay further pregnancies after diagnosis of the 

affected child.

good

m wanted 
Q  did not want

fair
knowledge score

7.4.1. Knowledge

Figure 15 shows that parents who "wanted to delay further pregnancies" after 

diagnosis of the first affected child, scored higher knowledge than those who 

did not want to.

Table 17 shows that families who "do not intend" to have more children scored 

more "good" and less "low" knowledge than those who "intend" to have. This
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shows how essential increased awareness is. If the affected families were well 

informed, they would probably change their reproductive behaviour.

7.4.2. Mothers' education

Furthermore mothers "who wanted to delay further pregnancies" were higher 

educated than those who "did not want to delay".

Well educated mothers are able to recognise better choices for planning their 

families. The community in Kuwait has been aware of the females education, 

and classes for adult women education have been established. However 

increase community awareness of the roles of women in planning for their 

families in necessary.

7.4.3. Faith and hope

The fact that only 10 (19%) parents relied upon "faith" in opting not to delay 

their pregnancies, shows the modification of thinking in that society tempered 

by education and modernisation. The fact that 15(29% of total) families were 

hopeful for another healthy child, coincides with others observations that many 

prospective parents choose to take the chance that their child may not be very 

severely affected, even though they were well informed.^ What would be the 

decision of those 15 families if they were informed in a genetic counselling? the 

answer will probably be in the foreseeable future.

7.4.4. Family size

Characteristic of parents "who intend to have more children" at the time of 

conducting the project, and those "who do not intend" to (Table 17), show that 

mothers who "intend" were more well educated and had less income than 

mothers who "do not intend". But at the same time, mothers who "intend" had 

smaller family size (mean number of children 3.7, SD 1.6), than mothers who 

"do not intend" (mean number of children 5.6, SD 2). Taking into account that
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the average family size of Kuwaitis in 1985 was 8 . 6 , decision making of

reproduction was influenced by family size they already have had.

7.4.5. Population policies in Kuwait

a) Fertility encouragement

Fertility reduction is the best, and the most widely used way to reduce 

population growth in the world today. In Kuwait, as part of the five year 

plan 1985-86 - 1989-90, policies relating to fertility and mortality were 

designed to maximize the growth rate of Kuwait nationals in order to 

augment their numbers in the population and labour force,^^ (see appendix 2 

about Kuwait). The eventual objective was to achieve a balance between the 

nationals and expatriates, and ensure that the nationals comprise half the 

population by 2000.^  ̂ continued high fertility has been encouraged through 

early marriage and various programmes to reduce the level of infertility. The 

plan proposed housing patterns suitable for large families.^^ SCD families 

having had not been well informed, will definitely be influenced by this 

policy.

b). The use of contraception

21 mothers (40% of total sample) could actually delay further pregnancies by 

using contraceptive measures. Compared to (41%) in Kuwaiti national 

w o m e n . T h e  majority 15 (71.4% of the sample) of those who chose 

contraception, relied on the pill, compared to 85% of such women in 

Kuwait.*^ Only 3 (14.3%) reported the use of I.U.D., and the same number 

the traditional method (the safe period) compared to 4% and 6% respectively 

among such women in Kuwait.*  ̂ Spacing, rather than desire to limit family 

size, appears to be the motivation for contraceptive use in Kuwait and 

therefore amongst studied families. Families at risk of thalassaemia major 

did change their reproductive behaviour when antenatal diagnosis was 

introduced to them.^  ̂ Will families in Kuwait do so? Will they have another
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choice if genetic counselling were offered to them? Or will they find prenatal 

diagnosis and selective abortion unacceptable? Studied families will reveal 

some answers in the following sections.

7.4.6. Birth rank

Figure 16 Birth rank of first affected child among families who wanted to 

delay further pregnancies after diagnosis.

birth rank

Birth rank of first affected child among families who did not want to 
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40

3 - 5 6+

b irth  rank

Figure 16 shows the influence of the birth rank of the first affected child on 

parents' reproductive behaviour. The first affected child was the first bom in 

50% of families who wanted to delay further pregnancies. If those families'
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intention was accompanied by early diagnosis and counselling, the outcome of 

their reproductive behaviour could had been modified.

7.5. Consanguinity, screening before marriage and social impact 

of the disease

Consanguineous marriage has been a traditional deeply rooted custom in the 

Middle East. It is cultural rather than Islamic, for it is not stated anywhere in 

Islamic religion that consanguineous marriages are encouraged. 

Consanguineous marriage is characteristic of many aboriginal and tribal groups 

in the world, and it was shown that at least 20% of the world population 

favours consanguineous marriage, and at least 8.4% of all infants bom are 

offspring of consanguineous parents.*^ Social benefits of this marriage are well 

known in Middle Eastern societies, they are well protected, supported and 

known to last. There have been no such studies from the Middle East which 

identify influence of the presence of inherited diseases on such marriages. Dr 

Darr's study®̂  (1991) on British Pakistani families showed that consanguineous 

marriage was supported among the extended family in the presence of 

thalassaemia major: "None of the women were blamed for the disease", "there 

was not a single case in which a husband overruled his wife's decision on 

whether to terminate a pregnancy or not".^  ̂Parental consanguinity has genetic 

effects because it increases homozygosity and decreases heterozygosity in the 

offspring. It therefore increases the risk of recessively inherited disorders in the 

offspring .*^  When a recessive gene is common, for example SCD in Saudi 

Arabia (10 - 25%),^ a carrier has a relatively high risk of marrying another 

however they choose their partner, and the risk is approximately doubled in a 

first cousin m arriage.*^ Yet "The proportion of loci at which a person has 

inherited two copies of a gene from a common ancestor falls rapidly as 

relationships become more remote".*^
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The rate of consanguinity (first cousins) 61.6% (30.8%) in studied families was 

much higher than the known consanguinity rate 28% in Kuwait.*^ It is not 

surprising that almost all (48 = 92%) parents were convinced that cousins' 

marriages imply increased risk o f the disease, because they had heard it 

repeatedly from their doctors: "Are both of you blood related?" "Are you 

cousins?"

But it is clear that this concept of consanguinity was misinformed or not well 

understood by parents. The three divorces which this study reported among 

SCD parents were of consanguineous marriages (a first cousin, a far cousin and 

a far relative). Although the question of "divorce" was not on the designed 

questionnaire, parents volunteered to speak about it. Two other families told 

about two divorces occurring among their relatives because of diagnosis of 

SCD child.

However, in all the three divorces among the 52 studied families, women were 

blamed for the disease. One husband admitted that he himself was a carrier 

only when he produced affected children of his second non-consanguineous 

marriage.

The rate of divorce among SCD parents in this study 5.7% is clearly higher than 

the rate known among Kuwaitis 1.7%'̂ .̂ It is most probably an underestimate 

because parents were not asked about it and only 3 of them disclosed. In spite 

of divorces, significant unawareness was obvious, especially amongst 

husbands who refused to be screened, chose the divorce and re-marriage, and 

produced more at risk children. This indeed shows how essential a genetic 

counselling is. Although all but one family claimed that they would advise their 

carrier daughter/son to tell her/his partner about it before marriage, this might 

not be translated into reality in the future.

Almost all 50 (96%) parents voted for "screening before marriage". They 

wanted it to be lawful for all couples not necessarily known to have a relative 

with SCD. They seemed to be more comfortable with such screening than with
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disclosing to one another about it. At the same time parents proposed that in the 

presence of the custom of "arranged marriages", families have to disclose to 

each other about the carrier state of their youths who contemplate marriage. 

However, social taboos and stigmas of the disease clearly are well known in 

many socie ties,and  were avoided in the studied group. During conducting 

the project, no interviewed family told another about it, and no parent invited a 

relative or a friend to participate in the project. Families' high response to 

disclosure before marriage remains uncertain. Until a community genetic 

programme which screens for carriers is implemented, the solution seems to be 

by screening all members of the family of a diagnosed SCD child, and by 

counselling them.

7 . 6 .  Attitude to neonatal screening

Screening for sickle haemoglobinopathies could prove to be cost effective either 

because it reduces morbidity through early detection or reduces disease 

recurrence through genetic counselling. Aims of neonatal screening are 

mentioned in parents' own words in the Results Chapter. Nearly all parents 50 

(96%) voted to screen at birth. Many of whom suffered because of delayed 

diagnosis, and produced more children successively carriers or affected before 

being informed about it. They wanted it mainly to plan for the affected child's 

medical and social care and for their own family future. However, in Jamaica, 

only 23% of mothers and 41% of SS women favoured diagnosis at birth when 

they were asked to choose between at birth or before birth.^? The neonatal 

period is a sensitive time. Supporting parents and keeping in touch with them is 

necessary. They might need time to understand the information. The birth of 

an SCD child could be life threatening, disabling illness with its social 

implications, school absences, underachieving, and occupation limitation in the 

future. Although it had been reported that there was no increased mother's
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tendency to over-protect her affected child after neonatal screening^», 

differences in societies understanding and behaviour are expected. The 

efficiency of neonatal screening is proved only if it was associated with follow- 

up and counselling.3^38

7.7 Attitudes to prenatal diagnosis and termination

Advances in DNA technology^^’̂* have permitted the antenatal diagnosis of a 

number of genetic diseases,and these techniques have been widely applied in 

the detection of P thalassaemia^ and SCD.^* The p globin gene lies on a short 

arm of chromosome 11,* the synthesis of sickle Hb results from the substitution 

of valine for glutamic acid at p*, and it is possible to detect the presence of 

sickle cell gene with very small amounts of DNA from any foetal source." '̂"  ̂

SCD is one of the several severe inherited disorders which cause mortalities, 

long periods of ill health, and require expensive, time consuming and often 

painful treatment. SCD causes not only physical disabilities but also social and 

family problems, not least because of the risk of further affected children. 

Antenatal diagnosis can reassure the family that a subsequent foetus has not 

inherited the disorder or give the option of termination if a foetus is found to be 

affected.*"  ̂ The prenatal diagnosis techniques became available before 12 weeks 

of pregnancy,®* and have had a marked impact on the birth rate of P 

thalassaemia,®^ and are being increasingly used for the early detection of SCD.®̂  

It is therefore of interest to assess the attitudes of affected Kuwaiti families in 

order to determine whether these procedures should be made available in 

Kuwait.

• It is really interesting and encouraging that 38 (73%) families, all being 

Moslems, would accept prenatal diagnosis if  it were offered to them. 12 of 

whom (31.5% of sample = 23% of total) would terminate pregnancy if they
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were faced with a diagrwsis of an affected foetus. Two families were uncertain 

about it.

Acceptability of antenatal diagnosis in Jamaica (1988) among mothers (AS) of 

SS patients was 1 6 % ^  quite similar to this s tudy’s outcome of  73% 

acceptance, whereas among SS women there it was 58%/^

• The questionnaire made it clear to all interviewed families that antenatal 

diagnosis would be done before 12 weeks of gestation (in the first trimester). 

Therefore all the 31.5% who would terminate did in fact choose the first 

trimester method (chorionic villus sampling; CVS). Whereas 74% of all 

respondent women in Jamaica chose the CVS method rather than the 

amniocentesis of second trimester.'*^ In the UK prenatal diagnosis was 

requested in 82% of pregnancies in which the mother was first seen before 13 

weeks gestation and in 49% of those in the second trimester.*^

F ig u re  17

T h e  ou tcom e of accep tan ce  o f p re n a ta l  d iagnosis  test an d  of 

te rm in a tio n  of an  affec ted  foetus

46%

m  Did no t accep t  termination 

^ 0  A ccep ted  termination 

[~~~| Uncertain

Did not ac c e p t  prenatal d iagnosis

23%

• Approximately one third (31.5%) of families would terminate among those 

who would accept antenatal diagnosis. Which seems similar to its acceptance in 

Jamaica: 30% of female patients and 46% of mothers."*^ Considering the
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cultural and the religious differences between SCD Kuwaiti families and those 

of Jamaica, the rather similar attitudes of the two groups shows that people 

from different parts of the world might think similarly and might accept same 

methods in terms of health and disease.

• In some centres foetal blood sampling for antenatal diagnosis was associated 

with 5% foetal loss,^  ̂whereas at the prenatal centre at UGH in London, CVS 

or foetal blood sampling are associated with 1 to 2% risk of miscarriage.*'^ 

Parents who declined antenatal diagnosis were not asked about the reason, not 

only because it was such a sensitive issue to enquire about there, but also to 

leave a chance for a second step in approaching those families about it in the 

future. It was observed that parents hardly questioned the test safety, either 

because it was the first time that they had heard about it, or because of a mutual 

trust between them and the health services offered to them in Kuwait. Two 

mothers and one couple were concerned about the technique, and one said it 

would cause anxiety.

• Likewise it was not in the questionnaire to ask parents who would not accept 

termination of an affected foetus about the reason. Their discomfort about it 

was so obvious, and this is closely related to their religious and cultural belief. 

But it is clear that those who would not accept termination (26 = 68.5% of 

sample) would like to know the diagnosis of their foetus.

Therefore, it is not surprising that only one couple amongst those who would 

terminate said "No, it is not against religion to do so". Whereas all other (11) 

families seemed to justify their option to terminate:

"Well, it might be against religion, if it were done when the foetus had its 

"Rouh*̂ ^

* Rouh is the soul
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"Yes, it has been said it is against religion, but I have been suffering all my 

life", then she wept.

"It could be against religion, but Allah asked us to think".

"No, do you think it is against religion if it were done early?"

"Well, I am not entitled to say it is against religion or not, it needs a "Fatwaf", 

you know that, don't you?"

Meanwhile, where such services are well established, as in the UK, the uptake 

of prenatal diagnosis was 58% among couples at risk of SS disease, and about 

half of those at risk of the HbS/p thalassaemia.*'^ Termination of an affected 

foetus occurred in 28/33 i.e. (85%).*'  ̂ It is also estimated that 8 cases of SCO 

could be prevented each year in both NW Thames and SW Thames in the UK.^o

t  Fatwa is legal islamic permissin.
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F ig u r e  1 8

Knowledge degree of families who accepted term ination of 

pregnancy if the prenatal test were positive, and of families who 

did not accept.

good

g  accepted 
Q  did not accept

fair
knowledge score

• Although numbers are small, characteristics of parents who would accept 

termination of an affected foetus (figure 18 and table 20) show that they were 

more knowledgeable about the disease transmission, more educated and had 

higher incomes than those who did not accept termination. Therefore, in 

Kuwait, factors influencing SCD families' choice of an affected foetus are: 

Their knowledge about the disease, and their social standards in terms of 

education and of channels leading to information. These results together with 

the fact that all the respondents were conservative Muslems point to an 

important modification of thinking and of decision making in this society.
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7.8 Ethical views

7.8.1. Termination of a homozygous SS foetus

Sickle cell disease represents a range of variable conditions of severity. The 

clinical course is markedly variable and "prediction of the nature of the clinical 

course currently almost im possib le" .'*^  While in conditions such as 

homozygous p thalassaemia, severe clinical course of a child dependent on 

blood transfusion can be predicted, and genetic counselling is consequently 

easier to conduct, although the termination is always the parents' decision. In 

SS disease, parents faced with the diagnosis of their unborn children, get 

limited prognostic advice and ultimately rely on their personal experience of the 

disease. For example, in Jamaica, over one quarter considered that the disease 

was not sufficiently severe to justify termination,'*^ whereas the proportion of 

mothers selecting antenatal diagnosis was 100% among those with a friend or 

relative dying with the disease, and only 61% of those mothers whose 

experience was a problem-free life with the disease.'*^

In this study, the clinical severity was not measured, and the parents' choice is 

therefore not to be related to their experience of the disease severity. Future 

studies in this respect should consider: Why the parents who would choose 

prenatal diagnosis would refuse termination of an SS foetus in the Arabian 

peninsula? Would it be influenced by their religious belief or by their 

experience with the disease?

Termination of an SS foetus is currently a widely held ethical dilemma.

• In general, loss of a foetus means loss of a baby. The psychological burden 

could be enormous, and supporting mothers after termination of pregnancy, via 

the counsellors, is necessary.
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7.8.2. Permission for inducing abortion in Kuwait medical law

The medical law in Kuwait permits inducing abortion before four months of 

gestation only if it would cause serious ill health for the mother, or if it were 

proved that the foetus is severely physically malformed or severely mentally 

retarded, and these were incurable.^^ The procedure should be done (if not 

urgent) in a government hospital, and signed by a committee of three 

specialists, one of whom at least should be an obstetrician /  gynaecologist.^^ 

Inducing abortion for any other condition remains illegal.^^

7.8.3 The rights of the foetus and abortion in Islamic religion

Ethics, law and religion are concerned with abortions that occur as a result of 

direct human intervention, whether self-inflicted or otherwise. These have 

rehgious, ethichal and legal imphcations.

Islam, like other religions, upholds the sanctity of life. Examples of verses in 

the Qur'an which testify to this: "And do not take any human beings life - (the 

life) which Allah has willed to be sacred - otherwise than in (the pursuit of) 

justice".

Hence, do not kill your children for fear of want (poverty): it is We Who shall 

provide sustenance for them as well as for you. Verily, killing them is a great 

sin".

7.8.3.a. The foetus

The word foetus is equivalent to the word "Janin" in the Arabic language, 

which would comprise anything that is inside the mother's womb from the time 

of conception till birth.^

The view of Imam al Shafi'i holds that the least stage whereby (that which is in 

the womb) could be called a foetus is that when the stages of "al mudghah" and 

"al'alaqah" have been differentiated, and it can clearly be made out to be of
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human generation, possessing such characteristics as finger, or nail, or eye or 

anything else similar to that. Thus Imam Shafi’i definition of the foetus is 

closest to that of the present day scientific understanding. But it should be 

noted that Islamic law, like the Qur'an, refers to the procreated being inside the 

woman's body as "Janin" (foetus) irrespective of the stage of its 

development.^)-"^ Islamic law upholds the right to life of the foetus, it is 

necessary to postpone the carrying out of the death sentence on a pregnant 

woman until after she has given birth and provisions having been made for the 

child to be suckled by a wet nurse.̂ )-"̂  The division of the heritage is requested 

to be postponed until after its birth. This shows that due consideration is taken 

of its existance.^ Similar ethics are noted somewhere else. A new Danish law 

(1988) established an ethical council "the work of the council shall build on the 

basis that human life takes its beginning at the time of conception".^)

7.8.3.b. Unwanted pregnancies in Islam

Islam teaches and encourages preventive measures to avoid such pregnancies. 

For example, the solution of "foetal alcohol syndrome" is made possible by 

Islam's prohibition of the intake of alcohol absolutely.^® Prevention of 

genetically determined diseases is quoted here as it is mentioned by Ebrahim 

AFM, to help in providing the insight needed. )̂-®

"Carriers of genetic diseases"

"If it is established that the prospective partners are both carriers of a certain 

genetic disease and that their union may result in the transmission of that disease 

to their progeny, then some sort of counselling should be done to apprise them 

of the apparent risks involved. If both, in spite of that, are still willing to 

contract the marriage, then it may be wise for them to use contraceptive devices 

so as to safeguard against the conception of issues that would be stricken with 

the genetic disease. It may be emphasized here that Imam al-Ghazali makes a

88



clear distinction between contraception and abortion. If however, after taking 

all precautionary measures, deformed foetuses are detected, it would be best to 

consider that as a trial from the Almighty and practise patience, bearing in mind 

what the Qur’an says:

"Your riches and your children be but a trial ; but in the presence of Allah is the 

highest reward"

7.8.3.C. Abortion in Islamic literature:

• Islamic schools maintain that at any stage after fertilisation has taken place, the 

zygote should not be disturbed. Interference with its development would be a 

crime.^^^ However, Al Hanafi school permits abortion before the fourth month 

of pregnancy if it poses a threat to the life of an already existing infant 

belonging to the pregnant woman.^ -̂ :̂ Others specify that abortion may be 

induced before the fourth month of pregnancy, if the mother's life is in danger, 

or if the pregnancy endangers the life of an existing infant being dependent on 

mother’s milk for survival.^^-^ This is similar in part to the Medical Law in 

Kuwait.

• Ibn-Sina, the famous Muslim physician (10th century) mentioned indications 

of abortion, which were for gynaecological reasons and to prevent mothers’ ill

health.93-c

• Al-Razi, another Muslim physician (9th century) described remedies which 

induce abortion.^^

• The current British law under the terms of the Infant Life (Preservation) Act, 

accords with widespread moral intuitions that where the life of a pregnant 

woman is threatened by continuation of a pregnancy, abortion is justified.^*

• Finally, this study’s interest is to discuss views and not at all to find 

justification for terminating pregnancies of genetically affected foetuses. 

However recently in Iran, the medical law has been changed to permit early 

termination of foetuses affected by thalasseamia.^
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8 Conclusions
Though prenatal diagnosis and neonatal detection programmes are well established, 

parents are now able to choose preventive measures for their genetically determined 

diseases, and as techniques for gene transfer and gene therapy are now on the 

horizon, sufferers from genetic diseases in my part of tlie world are still only able 

to receive treatment of their acute conditions and complications.

Affected families' views about SCD in Kuwait and their prospects for the future in 

terms o f the present technology are examined, so as to establish a base for an 

appropriate genetic programme which fits those families' requirements.

I am not aware of any similar study on SCD in the M iddle East especially in the 

Arabian peninsula.

Although num bers are small because of unpredicted events in 1990 in Kuwait, 

some interesting observations and useful results have come out of the research.

Although half o f the studied parents had "good" know ledge about the genetic 

transm ission o f the disease, parents still require w ell designed  qualita tive  

information on the issues of the inheritance of SCD. They need to know about the 

implications, especially on the risk persistence in all pregnancies, and that recessive 

inheritance comes from both parents. In addition they need to understand what the 

presence of a carrier implies and about carrier mating.

Although the birth of an SCD child implies that there is an increased risk for other 

relatives of being carriers of the SCD gene, the hereditary aspect of the disease is 

not often discussed with relatives. There is still stigm a attached to hereditary 

diseases. Very few parents were informed by a relative before they planned to
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have children, and these did not believe it. This aspect should get more explicit 

attention from counsellors.

The sources of parents' information were mainly professional and no special 

attention was paid to the use of the mass media.

The best age for information transfer about the disease in the family was 15 years. 

Disclosure about who carried the trait between proposed partners was desired by 

parents.

Parents' reproductive behaviour was influenced by the family size and to some 

extent by their knowledge about the disease, rather than by their socio-economic 

conditions. Those who used contraceptive measures wanted to space pregnancies 

after diagnosis of an affected child rather than to limit the family size. Families' 

reproductive behaviour could have been modified if they were genetically 

counselled or if delayed diagnosis could have been prevented.

In the presence of a high rate of consanguineous (first cousin) marriages among the 

study families, great care should be taken in informing them about the disease 

transmission. The custom of consanguinity, which has advantages for that 

society, need not be broken, and parents should not be misinformed. The social 

burden on a divorced, blamed woman may be enormous, and can be avoided.

There is a high desire for screening among those parents, both for neonatal 

screening and for screening before marriage, which they strongly suggested should 

be made lawful. Almost three quarters would accept prenatal diagnosis if it were 

available in Kuwait, but only about one third would terminate an affected foetus.
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9 Recommendations
9.1. Parents / patient - doctor relationship

a. The links between parents/patients and doctor need to be strengthened and 

m aintained by follow up, and by devoting m ore tim e to listening and to 

explanation. All members of the family of an affected child should be screened 

and counselled where appropriate. The relationship should be built on clear 

understanding of the parents' agony and the burden of the disease on the 

family.

b. Analgesia for vaso-occlusive sickle pain should be given in adequate doses 

and freely available. Patients might be non-copers and manifest a high demand 

for analgesia. Many parents in this study com plained bitterly about analgesia 

being insufficiently given because of the doctor's fear of inducing addiction to 

drugs.

c. Identification of the gene mutation, and proper diagnosis of the disease and 

of other genetic interactions which modify its manifestations is necessary before 

screening and counselling, not only for the patient and his fam ily's sake, but 

also to enable health authorities to plan the appropriate health care.

9.2. Establishing a preventive genetic programme

The programme consists of close collaboration between doctors, representatives of 

the interested community and local health authorities. The primary objective is to 

promote genetic counselling and family planning for all sickle cell heterozygotes, 

with maximum respect for individual choices.
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a. Provide accurate information to the population and to the health workers, 

making use of the mass media.

b. Establish a sickle cell disease society, whereby families, health and social 

workers can meet and exchange information.

c. Design a series of explanatory booklets and slides that can be used as 

teaching material at schools for 15 year old pupils, and involve teachers. Other 

booklets and videos could aim to educate parents.

d. Train a group of interested, well informed individuals in genetic counselling 

which respects cultural, religious and economic factors of an affected family.

e. Community screening for the carriers, and screening at birth. There is an 

urgent need for a good epidemiological study of SCD in Kuwait to find the 

prevalence and the gene frequency, this would be most effective by neonatal 

screening.

9.3. Re-evaluate affected families' knowledge after councelling to find out 

whether they have changed their social and reproductive behaviour, and whether 

they opted for screening as was found in the study.

9.4. Further studies into the psycho-social impact of the disease on patients and 

their families are needed.

9.5. Before implementing the antenatal diagnosis, a larger conclusive study on the 

need and acceptability of the test is necessary to predict whether the introduction of 

this test to Kuwait with the offer of termination of affected pregnancies may have 

an effect on the birth rate of affected children with SCD or not

93



9.6. The status of prenatal tests depends on whether termination of affected 

pregnancies is allowed. There is still a dispute about the permissibility of 

termination in Kuwait and other countries in the Middle East. However, prenatal 

tests select the pregnant mother as a target for prevention of the disease. The risk 

of miscarriage and the burden on the mother's health, however minimal, should be 

taken into account. There is help in the recently documented literature on pre­

implantation diagnosis of SCD and on gene transfer therapy which suggests that 

prevention and cure is possible, at least for those who can afford it.
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A CHILD WITH SICKLE CELL ANAEMIA : PARENTAL KNOWLEDGE ABOUT THE 

GENETIC TRANSMISSION AND THEIR ATTITUDES TOWARDS SCREENING

Name o f  t h e  C h i ld  :

S e r i a l  No.

1 .  I n t e r v i e w  Riven by :

 ̂Mother 1 

F a t h e r  2 

Both 3

2 .  Ap;e /  Year

Mother 1 

F a th e r  2

3 .  P a t i e n t  i n t e r v i e w  a t  :

H o s p i t a l  i  

C l i n i c  2

Home 3

4 .  Country o f  O r ig in  (F a th er )

Kuwait 1

P a l e s t i n e 2

Iraq 3

Iran 4

Egypt 3

S audi  Arabia 6

Lebanon 7

S y r i a 8

4 . h . N a t i o n a l i t y  :

3 .  Address  : . . . .  

Area o f  R e s id e n c e

Coding

T e l .  No.

V a r i a b l e s

CODE NO 

INT.BY

MO.AGE/ÎR 

FA. AGE/YR 

INT.AT.

FA.ORIGIN

NATION



Area o f  R e s id e n c e

—  2 —  

.)
1 .  Jahra 12 .  Sa lm iya 2 2 .  Fa iha
2 .  Nugra 1 3 . S u l a i b i k h a t 2 3 . Shamiya
5.  Farwaniya 1 4 .  Salwa 2 4 .  Mansouriya

4 .  K haitan 1 5 . Qadsiya 25-  M is h r e f
5 .  Omariya 1 6 .  Daiya 2 6 .  Rawda
6 .  R igga 1 7 . Bayan 27 - A1 Dahya
7 .  F i n t a s 1 8 .  J a b r iy a 2 8 .  K a i fa n

8 .  H a w a l l i 1 9 . Yarmouk 2 9 . Qurtoba
9 .  Rum aith iya 2 0 .  Ahmadi 5 0 . Dasma

1 0 .  A d a i l i y a 2 1 .  Shaab 3 1 . Nuzha
1 1 .  F a i l a k a 3 2 . K h a ld iy a

6 .  S o c io e c o n o m ic  S t a t u s  : 

E d u ca t io n  o f  Mother

P o s t  g rad u ate  1

C o l l e g e  2

High S c h o o l  5

E lem entary  Schoo l  4 

L e s s  5

E d u c a t io n  o f  F a th er

P o s t  grad u ate  1

C o l l e g e  2

High S c h o o l  5

E lem en tary  Schoo l  4  

L e s s  5

8 .  Family  Income :

(KR/Year) >  3 5 ,0 0 0 1

2 0 , 0 0 0 -  3 5 ,0 0 0 2

1 0 , 0 0 0 -  20 ,000 5

5 ,5 0 0 -  10 ,00 0 4

<  5 ,500 5

cod ing

c  )
Variables

AREA

EDO MO

EDU FA

INCOME



0

1

12

15

-  5 -

Ap;c o f  A f f e c t e d  Chi ld  ( in d e x  c h i l d )

D.O.B.  i n  y e a r s  ..........................................

H i s / H e r  p o s i t i o n  i n  th e  f a m i l y

1 s t  1 2nd 2 3rd 3 4 th  4 more
5

s p e c i f y

Ap;e a t  o n s e t  symptoms : .........................

Ap;e a t  d i a g n o s i s  :  « . . .

Has t h e  c h i l d  been  adm it ted  t o  h o s p i t a l

b e c a u s e  o f  t h e s e  symptoms*................ Yes 1 (

No 2 ( ............... )

I f  Yes :

age a t  f i r s t  ad m iss ion  1 ( ............... )

How fr e q u e n t  : 2..( ............... )

b 1 . e v e r y  1 month ( ............

b 2 .  e v e r y  3 months ( .........

b 3 .  ev e r y  6 months ( .........

b 4 .  e v e r y  12 months.( .............

b 3 .  l e s s  f r eq u e n t  ( .............

)

a

b,

15 Has t h e  c h i l d  been  adm it ted  to  h o s p i t a l  
b e c a u s e  o f  o t h e r  r e a so n s  ; Yes 1 (

16

17

No 2 ( . . .

When was i t  f i r s t  to  know about an e f f e c t e d  c h i l d  ^
a) When t h i s  c h i l d  was d ia g n o s e d  ( ............... ) 1...( ............ )! F/R.  KNOW

b )  When an e l d e r  c h i l d  was d i a g n o s e d ( ...............)
I I

Where was th e  in fo r m a t io n  about t h e  d i a g n o s i s  ! ( ................. )!  INFORM
g i v e n  :

i n  a h o s p i t a l  ward 1 ( .............. )

a t  a h o s p . o u t p a t i e n t  2.................. ( .............. )

a t  a p o l y c l i n i c  3 ( .............. )

o t h e r ,  s p e c i f y  4 ( .............. )

ojt*, ÿ  "Tickle C e ll  Orixe^ l ik e .

Coding  

( .................)

( ...............)

C . . . . . . . . . . . . . . . )

( ...............)

( ................)

( ...............)

( ................ )

Variables

AGE AFF.YR

POSITION

AGEJCNS.YR 

AGE J)IA G . 

ADMITTED

AD.AGE

I

AD. FRE

AD.OTH.REV



-  4 -

1 8 .  Who Rave t h e  in fo r m a t io n  about th e  d i s e a s e  :

A p a e d i a t r i c i a n  1 ( ..................)

A h a e m a t o l o g i s t  *■ 2 ( ..................)

A g e n e t i s t  3 ( ..................)

A n o th er ,  s p e c i f y  4 ( ..................)

19 .  Was t h e  d i s e a s e  e x p la in e d  i n  t h e  p r e s e n c e  o f  :

F a t h e r  a lo n e  1 ( ..................)

Mother a lon e  2 ( ..................)

Bothc t o g e t h e r  5 ( ..................)

2 0 .  Did you t r y  t o  l o o k  f o r  in f o r m a t i o n  somewhere e l s e

Yes 1 ( ..................)

No 2 ( ..................)

2 1 .  I f  y e s ,  where :

a)  t r a v e l l i n g  abroad f o r  f u r t h e r  m e d ic a l  
a d v ic e  or  t rea tm en t  1 ( ................. )

b )  You had a chance t o  read a l e a f l e t  
about th e  d i s e a s e  2 ( ............ • • )

c )  A p a r e n t  who had a s i m i l a r l y  a f f e c t e d  
c h i l d  3 ( ................. )

d )  From T.V. or new sp aper^  --------- - )

2 2 .  How many c h i l d r e n  do you have ( ................. )

2 3 .  Do you i n t e n d  t o  have more c h i l d r e n

y e s  1 ( ..................)

No 2 ( ................. )

2 4 .  Did you want t o  d e la y  f u r t h e r  p r e g n a n c i e s  
a f t e r  t h e  a f f e c t e d  c h i l d  was d ia g n o se d

y e s  1 ( ................. )

No 2 ( ................. )

Coding

( .............. )

( .............. )

( ............ )

Variable
WH.INFOR

EXPLAIN

INF.SM' W

IFY.WH.

CH. NO 

M.CHI,

D.PREG



- 4 -

A p a e d i a t r i c i a n 1 ( .............

A h a e m a to lo g is t 2 ( .............

A g e n e t i s t 5 ( .............

A n o th er , s p e c i f y 4 ( .............

Was t h e  d i s e a s e  e x p la in e d in th e  p r e s e n c e o f

F a th e r  a lon e 1 ( ............. .1

Mother a lo n e 2 ( .............

Bothc t o g e t h e r 5 ( .............

2 0 .  Did you t r y  to  lo o k  fo r  in fo r m a t io n  somewhere e l s e

Yes 1 ( ..................)

No 2 ( .................. )

2 1 .  I f  y e s ,  where :

a )  t r a v e l l i n g  abroad f o r  f u r t h e r  m e d ic a l  
a d v ic e  or  trea tm en t 1 ( ..................)

b )  You had a chance to  read  a l e a f l e t
about th e  d i s e a s e  2

c )  A p a r e n t  who had a s i m i l a r l y  a f f e c t e d
c h i l d

d) From T.V. or newspapers^ C'

)

;

. )2 2 .  How many c h i l d r e n  do you have ( ...........

2 5 -  Do you  in t e n d  t o  have more c h i l d r e n

y e s  1 ( .................. )

No 2 ( .................. )

2 4 .  Did you want to  d e la y  fu r th e r  p r e g n a n c ie s  
a f t e r  th e  a f f e c t e d  c h i ld  was d ia g n o se d

y e s  1 ( .................. )

No 2 ( .................. )

Coding

( ............. )

( .............. )

( ............ )

V ariab le

WH.INFOI

EXPLAIN

INF.SM' W

IFY.WH.

CH. NO 

M.CHI

D.PREG.



-  5 -

p .  I f  y e s ,  cou ld  you a c t u a l ly  d e la y  fu r th e r  
p reg n a n c ies  yes  1 ( ..................)

No 2 (

6 . I f  Yes, by what method
a) p i l l s 1 ( .................)

b) In tra u ter in e  d e v ic e  2 ( ...............)

c ) Safe period  5 ( ................. )

7 .  I f  No, why :

a) because you were hopeful fo r  another  
h e a lth y  c h i ld  1 ( ................ )

b) because you did not have mutual a g r e e ­
ment with your wife/husband 2 ( ........... )

c )  because you b e l ie v e  human b e in g s  
should accept t h e ir  f a i t h   ̂ ( ................ )

d) because you've had enough c h i ld r e n  4 ( ............. )

8 . How many p regn an cies  occured a f t e r  th e  F ir s t  
a f f e c t e d  c h i ld  was diagnosed ( ...............)

9 . D.O.B. o f  each ch ild /outcom e o f  each pregnancy :

* Average b ir th  in te r v a l  b efore  d ia g n o s i s  ( i n  months)
* Average b ir th  in te r v a l  a f t e r  d ia g n o s i s  ( i n  months)

C o d in g

( ..............)

( .............. )

( ..............)

V ariab les  

AC.D.PREG

M E T H O D

D.PREG.WH

PREG.AF.DIAG



-  6 - Cpding V a r a ib le s
). Have you l o s t  anj- c h i l d ( . / . ____) LAST

y e s  i  ( ...........)

No 2 ( ............)

1. I f  Y es , was th e  l o s s  r e l a t e d  t o  d i a g n o s i s ( ................) l . r e l . d ia s

y e s  1 ( .......... )

no 2 ( ...........)!
i 2. P a r e n t s  : ( ................) PARENTS

co n sa n g u in o u s  1 ( .......... )

1 s t  c o u s in  2 ( ...........)
f a r  r e l a t i v e  5 ( ...........)

!
n onconsanguinous 4 ( ...........)

5 . Do you know o f  a r e l a t i v e  a f f e c t e d  by B i c k l e  C e l l ( ............... ) RE.AJCF.S.C

anaem ia
a p a r e n t  1 ( ............. )

a b r o th e r
2 ( ...........)

a s i s t e r

a n i e c e /  5 ( ...........)
nephew

u n c le /a u n t  4 ( .......... )

a n o th e r  5 ( ...........)

No 0 ( ...........)

■4. I f  y e s ,  was i t  b e f o r e  you had had p la n n e d  t o  have ( ............... ) PL.AFF.CHI

th e  a f f e c t e d  c h i l d  :
y e s  1 ( ...........)

no 2 ( ............)

)5. I f  y e s  : Did any one s u g g e s t  t o  you a t  t h a t  t im e ( ............... ) sue.AFFECT

t h a t  y o u r  c h i l d  c o u ld  be s i m i l a r l y  a f f e c t e d

y e s  1 ( ...........)

no 2 ( ............)

11



-  7 -
3 6 . Do you have :

haem oglob inopathy  card  1 (   )

a h o s p i t a l  card  2 ( ................)

no card  a t  a l l  3 ( ................)

37 . Do you t h in k  th e  S i c k l e  C e l l  Anaemia t h a t  y o u r
c h i l d  h a s  i s  a s e r io u s  i l l n e s s ____________ ________

y e s   ̂ ( ...................)

no 2 ( ...................)

38 . I f  Y es ,  why : (answ er o n ly  o n e)

a) b ec a u se  s /h e  i s  n o t  grow ing  w e l l  1 ( ............)

b )  b ec a u se  s /h e  i s  a lm o st  i l l  2..( ............)

c )  b e c a u se  s /h e  had many a d m is s io n s  t o  
h o s p i t a l  5..( ............)

d )  b eca u se  you are n o t c e r t a i n  o f  h i s
f u tu r e  ^..( ............)

e )  A l l  th e  above 5 ( ............)

3 9 .  Have you b een  t o l d  what c a u s e s  S i c k l e  C e l l  

Anaemia (answ er o n ly  one)

a )  An i n f e c t i o n   ̂ ( ............ )

b )  An i l l n e s s  in  th e  m other d u r in g  2..( ............)
p regn an cy

c )  An i n h e r i t e d  f a c t o r  3 ( ............ )

d )  An unknown f a c t o r  4 ..( ............)

e )  C h ild  n ot e a t in g  w e l l  5 ( ............ )

Those who answer ( c )  p ro ceed  t o  40  o t h e r w is e  go t o  41

4 0 .  Have you  b een  t o l d  how i t  i s  t r a n s m i t t e d  :
( answ er o n ly  o n e )

a)  from mother a lo n e  1 ( ............ )

b )  from f a t h e r  a lo n e  2..( ............ )

c )  from b o th  3 ( ............ )

d )  N e i t h e r  from m other n or  f a t h e r  4 ..( ............ )

Ĉoding
( ...............)

( ...............)

( ................)

Variab.
CARD

s e r . i l :

I F . I . S .

CAUSE

TRANS



— 8 —
4 1 .  Have you b een  t o l d  w hether S i c k l e  C e l l  Anaemia  

i s  c a u se d  ~by an i n h e r i t e d  f a c t o r

y e s  1 ( .................)

no 2 ( .................)

4 2 ,  Have you been  t o l d  whether S i c k l e  C e l l  Anaemia

a) a f f e c t s  boys more th an  g i r l s  1 ( ............... )

b )  a f f e c t s  boys and g i r l s  e q u a l l y  2 ( ............... )
C.) O VvoV 3 ~ — '3

4 5 , Have b lo o d  t e s t s  b een  done on your o t h e r  c h i l d r e n

a f t e r  d i a g n o s i s  o f  th e  a f f e c t e d  c h i l d  :

Yes 1 ( ................)

no 2 ( ................)

<̂-4. Have you b een  aware i f  any o f  your c h i l d r e n  can

p a s s  on th e  d i s e a s e  to  h i s / h e r  c h i ld r e n

y e s  1 ( ............... )

no 2 ( ................)

I f  Y es ,  go t o  q u e s t io n s  : 45 -  50

I f  Nq  ̂ KO t o  q u e s t io n  : _ 3 I

4 5 . Have you b een  t o l d  w hether t h i s  c h i l d  (who h a s  

t h e  r i s k  o f  p a s s in g  th e  d i s e a s e )

w i l l  be v e r y  i l l  1 ( ................ )

w i l l  s t a y  h e a l th y  2 ( ................ )

4 6 . Do you in t e n d  t o  e x p la in  t o  your c h i l d  ( who

may p a s s  th e  d i s e a s e )  about th e  d i s e a s e  :

y e s  1 ( ..............)

no 2 ( ..............)

4 7 . I f  Yes : Do you in te n d  to  e x p la in  :

a )  o n ly  to  boys 1 ( ............. )

b )  o n ly  to  g i r l s  2 ( ............. )

c )  t o  b oth  5 ( ............. )

4 C o d i n g V a r ia b l
C .IN H .I

AFFECT

B.TEST

PASS

V.ILL.

EXPL

IN.EXP



-  9 -
4

4 8 .  At what age would t h i s  b e s t  done :

10 y e a r s  1 ( ............... )

15  y e a r s  2 ( ...............)

20 y e a r s  5 ( ............... )

j u s t  v e f o r e
m arr iage  4  ( ............... )

4 9 . I f  No, why : (answ er o n ly  on e)

a )  b e c a u s e  you do n ot want you r c h i l d  t o  worry

1 ( ............)
b )  b e c a u s e  you do not t h in k  you would i n f l u e n c e  

th e  c h i l d  b e h a v io u r  i n  th e  f u t u r e  2 ( ................ )

c )  b e c a u s e  you th in k  th e r e  i s  n o v r e a so n  t o  do
so  5 ( ...............)

5 0 . Would you a d v ic e  h im /h er  to  t e l l  h i s / h e r  
p a r t n e r  about th e  d i s e a s e  b e f o r e  t h e y  marry o r  
have c h i l d r e n

y e s  1 ( ...............)

no 2 ( ...............)

5 1 . I f  No. why : (answ er one)

a )  b e c a u s e  you p r e f e r  n o t  t o  know about i t  1 ( ............)

b )  b e c a u s e  i t  would n ot change f u t u r e  p l a n s  2 ( ............)

c )  b e c a u s e  you have n ot heard  about i t  5 ( ...............)

5 2 . A f t e r  h a v in g  an a f f e c t e d  c h i l d ,  have you b een  t o l d

a )  i t  i s  l i k e l y  th a t  a l l  you r  o t h e r  c h i l d r e n  
w i l l  be a f f e c t e d  1.......( ................)

b )  some may be a f f e c t e d  2 ( )

c )  u n l i k e l y  t h a t  any o f  th e  o t h e r s  w i l l  be 
a f f e c t e d  5.......( ................)

d )  have no id e a ( )

Coding
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55- Have you been  t o l d  whether th e  chojice o f  havinp; 
an a f f e c t e d  c h i l d  :

a )  p e r s i s t s  i n  each pregnancy 1 ( ............... )

b )  d i s a p p e a r s  once you have an a f f e c t e d  c h i l d
2 (  )

c ) cl D >\oV 3 C: " ' ' 0
^4. How do you t h in k  S ic k le  C e l l  Anaemia w i l l  be 

r ed u ced  : (answ er o n ly  on e)

a )  by s c r e e n in g  p a r tn e r s  b e fo r e  m a rr ia g e  1 ( .

b )  by g i v i n g  r ep ea ted  b lo o d  t r a n s f u s i o n s  2 ( .

c )  by g i v i n g  v i ta m in s  and drugs 5 ( .............)

55- bo you t h in k  t h e r e  i s  a h ig h e r  r i s k  o f  S i c k l e

C e l l  Anaemia i f  you marry your c o u s in  :

y e s  1 ( ........... )

no 2 ( ........... )

56 . I f  t h e r e  were a t e s t  i n  Kuwait which c o u ld  t e l l  

you (by a drop o f  b lo o d ,  nn th e  f i r s t  week o f  

l i f e )  w h eth er  your baby i s  a f f e c t e d  o r  i s  a 

c a r r i e r ,  would you a c c e p t  i t  i f  i t  were o f f e r e d  

t o  you
y e s  1 ( ............. )

no 2 ( ............. )

5 7 .  I f  t h e r e  were a s p e c ia l  t e s t  i n  Kuwait w hich

c o u ld  t e l l  you whether your f o e t u s  ( i n  t h e  f i r s t  

few  weeks o f  pregnancy) i s  l i k e l y  t o  have  th e  

d i s e a s e ,  would you a ccep t  i t  i f  i t  were o f f e r e d  

t o  you :

y e s  1 

no 2

Coding  
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5 8 . I f  Yes : i f  th e  t e s t  were p o s i t i v e  would you want

t o  c a r r y  on w ith  pregnancy

y e s  1

no 2

u n c e r t a in  5

5 9 .  Year F i l e  opened

6 0 .  Type o f  Hb. o f  in d ex  c h i l d

AS 1

SS 2

SF 5

SC 4

AC 5

)

)

)

. . . )

.)

. )

. )

. )

.)

\ Coding

(  )

Varja-Jb

C.PREG.

Hb. Typ



Appendix 2
1.1 Kuwait the country:

Kuwait is an Arab country, in the North Eastern Arabian peninsula. It is 

bordered on the North and North West by Iraq, on the East by the Arabian gulf, 

and on the South by Saudi Arabia. It covers an area of 17818 sq. km between 

28° and 30° North of the equator and between 46° and 48° east of the 

Greenwich meridian. In summer it is among the hottest capitals in the world 

with high humidity in late summer, while in winter temperature minimum 

approaches freezing point.

Rainfall does not usually exceed 200 mm annually. As regards water supply, 

large sea water distillation plants were constmced since 1953, there are several 

large sea water distillation plants, which produce more than 144 million gallons 

of fresh water daily, meanwhile natural fresh water was discovered at 

Rawdhatain in Northern Kuwait in 1960 and is distributed by pipelines to the

houses for irrigation.^oi

The capital major city and commercial centre of the state is the city of Kuwait 

"Madina", which together with its suburbs is a modem city. The most densely 

populated region of the country was an area of 830 square kilometres, with 

population density 2638/sq km.?*

1.2. The Population

In 1938 the position of the first oil field was located near Al-Ahmadi at 

Burgani*?. Commercial production and export of oil began in 1946. In 1950 

the Kuwait Development board was set up. Declaration of National 

Sovereignty was in 1961.^*  ̂ In the early 1950s the population was about
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100,000. When the first population census was conducted in 1957 the 

population had doubled to 206,000.^^ Since 1957, a census of the population in 

Kuwait has been conducted every five years. The 1985 population census 

indicates that the population was 1,697,301.^^ Statistics from the General 

Assembly for Civil Information '̂^ indicated that the population had risen at the 

year 1989 to 2,014,135; 550,181 of whom were Kuwaitis.^'* Almost half 

(48.6%) of the Kuwaitis were aged less than 15 years in 1985, whereas only 

29% of the non-Kuwaitis were in this age group.

1.3. Population Growth

The 1985 population census indicates a decrease in the annual growth rate of the 

population of Kuwait to 4.5% for the intercensal years 1980-1985, compared 

with 6.4% between the census of 1975 and 1980.̂ *̂ The 1985 census figures 

indicate that the rate of growth for the Kuwaitis remained unchanged at 3.7% 

compared with a dechne in that of the non-Kuwaiti population by 5.1% against 

8.7% between the census of 1975 and 1980.'̂ '* With the exception of the period 

between the 1970 and 1975 censuses, the rate of growth for non-Kuwaitis since 

1957 was higher than that for Kuwaitis. It is clear that this is attributable to the 

high rate of immigration, which is considered to be the main factor responsible 

for the increase in the Kuwait population.

Kuwait is one of the fast developing nations, and is a centre of world 

importance. More than half of its community were expatriates from less 

affluent nations. Until 1990 Kuwait housed more than 120 different 

nationalities,^®* among whom Arabs predominated, they were mainly 

Palestinians, Egyptians, Iraqis and from other Arab countries. Among non- 

Arab countries, Indians, Pakistanis and Iranians predominated the Asian 

nationalities, there were other nationalities from Africa, Europe, North and 

South America.
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In the late 1980s, immigrants from South East Asia were attracted by jobs in 

government establishments, the private sector and in households. This vast 

influx not only increased the total size of the community, but also lead to social 

and health problems by importing communicable and non-communicable 

diseases to the community.

1.4. Health Services

Health services in Kuwait have been totally sponsored by the government, and 

equally provided to both Kuwaitis and non-Kuwaitis living in Kuwait. 

Recently, although to some extent limited, the private medical sector has 

developed. Medical services comprised all essential and updated centres, such 

as preventive health sector, family health, organ transplant, nuclear medicine, 

cancer centre, and other specialities and sub-specialities. Provision of health 

care followed a strategy which started with the GP or family doctor in a regional 

clinic (or a polyclinic where other main specialities existed) and passed through 

a regional hospital or a speciality hospital. In 1980s, the population-doctor and 

population-nurse ratio for Kuwait was 570 and 180 respectively^^. While in 

China and India it was 1,858 and 3,279, and among High Income oil 

expatriates it was 1,360 and 836.^  ̂ Here are some health indicators of Kuwait, 

which compare quite favourably with the levels for developed countries (USA 

in an example). Egypt and Jordan are examples of other Middle Eastern 

countries.
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Table 21 Health indicators of Kuwait compared to other countries

The health indicator Kuwait USA Egypt Jordan

Life expectancy at birth 1991 75 76 61 67

Under - 5 mortality rate 1960 128 30 260 180

Under - 5 mortality rate 1991 17 11 85 46

% of population with access to health 
services 1985 - 1988

100 ' * • • 97

Contraceptive prevalence % 1980 -92 74 38 35

Maternal mortality rate 1980 -90 6 8 320 48

% of Central government expenditure 
allocated to health 1986-91

8 14 3 6

From the State of the World’s Children, UNICEF 1993.'®̂

1.5. The Haematology Unit in the Paediatric Department of Sabah 

Hospital

Sabah Hospital was constructed and health services started in 1963, when at the 

time it was the largest hospital in the Middle East. It took the main load of 

treating patients from all over the country until regional hospitals started in the 

late 1970s. There were 3 main constructions: general medicine department, 

general surgery, and paediatrics. New buildings together with changes and 

reforms helped to extend medical services and to include many other 

specialities. The capacity of the paediatric department was 252 patients, divided 

into 9 wards, one of which is Paediatric ICU. °̂^

The Haematology Unit was set up in 1973. Its main concern was 

Haemoglobinopathies patients. In 1975 Leukaemia patients management was 

started by a multi-disciplinary team from the cancer centre, haematology
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laboratory, and paediatrics. In 1989-90 one ward was allocated for patients 

with thalassaemia, who were under regular follow up.̂ ®̂  Two clinics were held 

weekly one for leukaemia and one for other blood diseases.

Sickle Cell Anaemia patients were thoroughly investigated on arrival at the Unit. 

Their parents and other offsprings were usually screened for SCO as well. But 

those SCD patients were not under regular follow up.'®̂
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Appendix 3
1. Arabic translation of the Brent sickle cell centre leaflet

115



Appendix 3
1. Arabic translation of the Brent sickle cell centre leaflet
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_ i _ : ^  1 ^V»-^  ̂  ̂ •  ® L ) _ . .^ o  I 1 I ( l ^ _ 4.'« ^  1 • x «o 11

• • •  —̂A '̂ 3~̂ ~3 f  3  ̂ L .f   ̂ A x s t  1-4-U I 1 '̂ tkA — J  .o ~>« ) ( * L —> (

I Jl i  JJtC & L^ L>  ̂I A_j 1 -»t,'in ] 1  ̂ jJ  1 vZL, Lj$D lô 1-1 -wO ^1 ■ ~ 1<~- XS t 1 J 1

c5--------------  ̂ \ j p y ^  L, L Loo «^ilLL ^  o  LŜ  1 j  1 lo y J s j - s c .  1 *iU i S j j j . ^  ( ^
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Appendix 4
List of figures:

1. Nationalities of studed families

2. Birth rank of studied patients

3. Admission of index patients to hospital

4. Knowledge about the carrier state

5. Parents’ knowledge about genetic transmission of SCD

6. Comparison of degree of knowledge between the 3 age groups of 

families.

7. Mothers' education in families who wanted and families who did not 

want to delay further pregnancies.

8. Families' reproductive behaviour after diagnosis.

9. Family pedgree

10. The best age for information transfer

11. Acceptance of prenatal diagnosis and of termination of affected 

foetuses.

12. Comparison of degree of knowledge between families who were 

informed by Paediatricians and those who were informed by 

Haematologists and others.

13. Comparison of degree of knowledge between two groups: Fathers and 

couples, and mothers

14 Comparison of degree of knowledge between the 4 income groups of 

famihes

15. Knowledge of parents who wanted and parents who didn't want to 

delay further pregnancies after diagnosis of the affected child.

16. Birth rank of first affected child among families who wanted to delay
further pregnancies after diagnosis.

17. The outcome of acceptance of prenatal diagnosis test and of termination 

of an affected foetus.

18. Knowledge degree of families who accepted termination of pregnancy if 

the prenatal test were positive, and of famihes who did not accept.
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2 .  L i s t  o f  ta b le s :

1. Organisation of accessible patients and their parents according to the 
year of opening the file, before and after the Gulf crises

2. Characteristics of parent
3. Characteristics of index children
4. Reasons why respondents thought the disease is serious
5. Families' understanding the recessive transmission
6. The risk concept
7. Sources of extra information
8. Index of overall knowledge
9. Comparison of knowledge score between those who did blood tests on 

their other children and those who did not do so.
10. Behaviour of those who wanted to delay further pregnancies
11. Reasons why 24 (46%) families did not want to delay further

pregnancies
12. Comparison of knowledge score and of mothers' education between 

those who wanted and those who did not want to delay further 
pregnancies after the affected child was diagnosed.

13. Pregnancies occurring in the studied families, before and after diagnosis 
of the first affected chüd.

14. Birth rank of the first diagnosed child: its influence on family's attitude. 
Whether they wanted or did not want to delay further pregnancies.

15. Comparison of reproduction of families at the time of conducting the 
project.

16. Comparison of knowledge score between those who stopped further 
pregnancies and those who intend to have more children.

17. Comparison between characteristics of families who do intend, and who 
do not intend to have more children.

18. Comparison of knowledge score, mothers' education and income 
between those who accepted prenatal diagnosis and those who did not 
accept

19. Prenatal diagnosis and termination acceptance.

20. Characteristics of families who "accepted" termination of pregnancy and 

those who "did not accept" it or were uncertain.

21. Health indicators of Kuwait compared to other countries
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Abbreviations

SCD Sickle cell disease

Hb Haemoglobin

HB S Sickle Haemoglobin

AS Sickle ceU trait carrier, heterozygous

S S Sickle cell homozygous

P2  ̂ Sickle beta chain

P thal beta thalassaemia
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